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THE  SEASON,  1938-39. 

Report  by  the  Secretary 

The  following  meetings  took  place  : — 

1938,  20th  September.  Mr.  G.  Shirley  Brooks,  of  the 
Manitoba  Natural  History  Society,  described  an  expedition  he 
had  recently  undertaken  to  Fort  Churchill,  Hudson’s  Bay. 
He  gave  illustrations  of  some  of  the  rarer  birds  and  special 
insects  seen. 

1938,  18th  October.  Specimens  were  exhibited  in  the 
Norfolk  Room  Gallery  at  the  Castle  Museum.  Dr.  Mahood 
explained  the  pollination  mechanism  of  Stapelia.  Mr.  E.  T. 
Daniels  showed  dragonflies,  Sympetrnm  sanguineum,  from 
Thompson  Water  ; gall  insects  ; Tachinid  flies  parasitic  on 
Vanessa  cardni  in  Norfolk  ; a “ pigmy  ” swallowtail  butterfly 
(bred)  and  a supposed  Norfolk  born  Greek  tortoise.  Mr. 
G.  C.  H.  Chandler  (visitor)  displayed  a section  of  wood  and 
coniferous  fruits  from  the  Cromer  forest-bed  ; earth-stars, 
Geaster  bryanti  and  a bird’s-nest  fungus,  Cyathus  olla  from 
Stoke  Holy  Cross.  Mr.  G.  J.  Cooke  brought  fungi  from  East 
Carlton,  including  Cortinarius  anthracinus ; Mr.  M.  B.  Ellis 
fungi  from  Buxton  Heath  and  Stratton  Strawless  including  a 
monstrous  Cortinarius  hinnuleus  ; Mr.  H.  W.  Back,  pendulous 
fruits  of  the  Monkey  Tree  from  Gambia  and  records  of  the 
comma  butterfly  in  Norfolk  during  1938  ; Mr.  E.  A.  Ellis, 
the  Norfolk  species  of  Nectria,  fungi  from  Wheatfen  Broad 
and  Old  Lakenham  and  records  of  the  death’s-head  hawk-moth 
in  Norfolk  during  1938.  Material  exhibited  from  the  Museum 
collections  included  vertebne  of  Plesiosaurus  and  Ichthyosaurus 
in  a curiously  little  fossilized  condition,  found  recently  in  a 
gravel  pit  at  Boyland. 

1938,  15th  November.  Mr.  R.  Gaze  described  with  lantern 
slides  his  adventures  among  birds  in  the  Fame  Islands,  and 
afterwards  showed  some  of  the  first  natural  colour  slides  to  be 
made  of  Norfolk  birds,  butterflies  and  fungi. 

1938,  20th  December.  Major  Anthony  Buxton  gave  an 
address  on  the  effects  of  the  Norfolk  Sea  Floods  in  the  Horsey 
district. 
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1939,  17th  January.  Lady  Abbott- Anderson  gave  an 
account  of  Wild  Plant  Protection  in  Norfolk,  in  her  capacity  as 
President  of  Flora’s  League,  and  showed  many  fine  hand- 
coloured  slides  of  wild  flowers  in  their  natural  habitats.  A 
strong  plea  was  made  for  greater  consideration  to  be  shown 
in  the  plucking  of  even  locally  common  flowers,  and  for  absten- 
tion from  uprooting  primroses  and  rarer  species  from  their 
native  haunts.  Members  of  the  Norwich  Branch  of  Flora’s 
League,  the  Junior  section  of  this  Society  and  representatives 
of  the  British  Empire  Naturalists’  Association,  also  attended 
the  meeting. 

1939,  21st  February.  Mr.  H.  E.  Hurrell,  F.R.M.S.,  President 
of  Gt.  Yarmouth  Naturalists’  Society,  told  the  story  of  his 
“ Sixty  Years’  Pond-hunting  in  Norfolk,”  with  lantern  illustra- 
tions. 

1939,  21st  March.  Messrs.  H.  J.  Howard,  E.  T.  Daniels 
and  E.  A.  Ellis  demonstrated  “ Various  Aspects  of  Entomology 
in  Norfolk,”  with  lantern  slides  and  specimens. 

1939,  18th  April.  The  70th  Annual  Meeting  was  held  in 
Norwich  Castle  Museum.  Mr.  Hugh  Wormald  was  elected 
President  and  Mr.  J.  A.  Steers  President-elect.  Mr.  E.  T. 
Boardman,  the  retiring  President,  delivered  his  Presidential 
Address. 


Reprints  of  Articles  in  Transactions. 

On  30th  September,  1939,  the  following  decision  was  taken 
by  the  Committee  : “ that  authors  of  papers  published  in  the 

Society’s  Transactions  should  in  future  be  entitled  to  25  free 
offprints,  by  arrangement  with  the  editor  before  publication.” 

Excursions 

During  1939,  four  excursions  were  held  : — 

25th  May.  To  “ Heathfield,”  East  Dereham,  at  the  invita- 
tion of  the  President,  Mr.  Hugh  Wormald.  In  the  garden, 
members  inspected  a collection  of  many  of  the  rarest  shrubs 
which  can  be  grown  in  the  open  in  Norfolk.  A visit  to  the 
Rush  Meadows  during  the  afternoon  proved  interesting  botani- 
cally.  In  the  swampier  parts  bog-bean  was  flowering  in 
abundance  and  there  were  quantities  of  water  avens. 

2nd  June.  To  the  scene  of  the  Horsey  floods,  at  the  invita- 
tion of  Major  and  Mrs.  Buxton.  Members  had  good  views  of 
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bitterns  and  a marsh  harrier  and  others  explored  the  marshes 
to  take  note  of  newly-recovered  plants. 

13th  July.  To  Scolt  Head  Island.  A fine  day  made  this 
visit  especially  enjoyable  and  the  Watcher,  Mr.  C.  Chestney 
showed  members  many  young  terns  and  other  nesting  birds. 
Dr.  Robert  Gurney  accompanied  the  party. 

12th  August.  To  Alderfen  Broad.  The  fen  flora  was 
examined  systematically  and  members  took  boats  on  the 
broad,  where  rare  plants  such  as  greater  spearwort  and  cowbane 
were  seen. 

The  Fungus  Foray  which  was  to  have  been  held  at  Lamb’s 
Holes,  Newton  St.  Faith’s  at  the  invitation  of  Mrs.  Spurrell 
in  September,  had  to  be  cancelled  on  account  of  the  war. 
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JUNIOR  BRANCH  RETORT  AND  BALANCE  SHEET 


II 

THE  JUNIOR  BRANCH  OF  THE  NORFOLK  AND 
NORWICH  NATURALISTS’  SOCIETY. 

Annual  Report,  1939 

The  Junior  Branch  is  primarily  intended  for  those  young 
people  who  being  at  School  or  Coliege  are  unable  to  attend  the 
Meetings  of  the  Senior  Society,  but  others  interested  are 
eligible. 

The  Annual  Subscription  is  2s.  6d. 

The  present  membership  numbers  67. 

Eight  new  members  joined  during  the  year. 

The  drop  in  membership  since  1938  of  38  is  due  to  the  fact 
that  this  number  had  not  paid  their  subscriptions  for 
several  years  and  have  therefore  (after  due  warning)  been 
removed  from  the  list  of  members. 

Four  Meetings  were  held  in  1938,  viz.  : — 

January  12th. — Eighteen  members  enjoyed  a walk  along  the 
Drove  Road  from  Langmere  to  Fowl  Mere  and  back. 
Very  few  duck  were  seen  owing  to  recent  shooting.  Fowl 
Mere  was  partly  frozen  over  and  a flock  of  Siskins  and 
Goldfinches  were  drinking  by  the  side  of  the  Mere.  Many 
pine  cones  eaten  by  Crossbills  were  found,  but  none  of 
these  birds  were  seen. 

January  17th. — By  kind  invitation  of  the  Senior  Society, 
20  members  attended  the  Lecture  on  Nortolk  Flowers 
given  by  Lady  Abbot  Anderson  of  the  Flora  League. 
April  26th. — A large  number  of  members  and  friends 
thoroughly  enjoyed  a most  interesting  day  spent  at  the 
Silver  Fox  Farm  by  kind  invitation  of  Mr.  and  Mrs.  Carr. 
April  28th.- — By  invitation  of  Major  A.  Buxton,  a most 
enjoyable  day  was  spent  at  Horsey  by  30  members  and 
friends.  Great  interest  was  shown  in  the  changed  condi- 
tions there  due  to  the  sea  floods. 

Owing  to  the  outbreak  of  war,  the  expedition  to  the  Cley 
Marshes  by  kind  invitation  of  Mr.  Sidney  Cozens-Hardy  had  to 
be  cancelled. 

It  is  hoped  that  as  many  members  as  possible  will  meet  in 
Norwich  in  January,  1940  to  discuss  what  the  Society  should 
do  during  the  war. 
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ADDRESS 

THE  DEVELOPMENT  OF  A BROADLAND  ESTATE  AT 
HOW  HILL,  LUDHAM,  NORFOLK 

Presidential  Address,  delivered  by  Mr.  E.  T.  Boardman  to  The 
Norfolk  and  Norwich  Naturalists’  Society,  at  Castle  Museum, 
Norwich,  on  April  18 th,  1939 

The  subject  of  my  address  was  suggested  by  my  greatly  valued 
friend,  the  late  Dr.  Sydney  Long.  I am  no  scientist,  but  since 
I have  myself  schemed  the  lay-out  and  planting  of  this  estate, 
mjr  personal  experiences  may  be  worth  recording.  It  is 
now  36  years  ago  since  I started. 

How  Hill  would  never  have  been  discovered  from  the  road, 
for  it  was  approached  by  a very  indifferent  country  lane 
leading  to  nowhere  in  particular,  which  now  bears  the  welcome 
sign  of  Bye  Road.  My  wife  and  I discovered  the  place  by 
river,  and  we  have  often  felt  that  our  settling  down  at  How 
Hill  was  an  example  of  how  the  trend  of  one’s  life  may  be 
altered  by  very  small  events. 

We  planned  to  spend  a fortnight  on  the  Broads  and  had 
hired  the  wherry  “ Gaviota  ” to  meet  us  at  Wroxham.  We 
reached  Wroxham  at  the  appointed  time  with  our  food  and 
luggage,  but  no  “ Gaviota  ” was  to  be  seen.  Rain  descended 
and  a sympathetic  wherryman,  who  had  just  put  a party 
ashore,  offered  us  shelter  on  his  wherry  called  the  “ John 
Henry  ” — a typical  name  for  a trading  wherry.  This  wherry 
was  temporarily  fitted  up  in  the  summer  for  cruising,  and  in 
the  winter  it  carried  cargo.  Late  that  afternoon  we  heard 
that  the  “ Gaviota  ” was  seen  on  the  Beccles  river,  and  we 
afterwards  learned  that  our  hire  had  not  been  properly  booked. 

The  skipper  of  the  “ John  Henry  ” was  bound  up  the  River 
Ant  for  Stalham  and  he  offered  to  take  us  there.  We  gladly 
accepted.  The  “ Gaviota  ” could  not  have  passed  under  the 
old  Ludham  Bridge  because  of  her  size,  so  that  by  boarding  the 
“ John  Henry  ” we  discovered  the  site,  which  has  provided  us 
with  so  much  happiness  and  interest. 

In  1902  we  bought  the  property  and  until  we  looked  on  the 
Ordnance  Map  we  did  not  realize  that  it  comprised  half  of 
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Crome’s  Broad,  but  you  never  know  your  luck.  The  other 
half  of  Crome’s  Broad  was  purchased  later. 

How  Hill  should  be  spelt  Haugh  Hill,  which  means  a hill 
surrounded  by  low  lying  meadows : it  is  a pity  that  some 
of  the  old  historical  spelling  is  not  preserved  on  the  Ordnance 
Maps.  In  1902  How  Hill  was  a lonely  spot  with  no  telegraph 
nearer  than  4 miles,  no  telephone,  no  afternoon  delivery  of 
letters,  no  buses,  no  motor  boats,  and  motor  cars  were  in  the 
very  early  stages  of  development. 

When  the  property  came  into  our  possession  there  was  no 
house,  no  garden,  no  woods,  and  a clear  field  for  develop- 
ment on  our  own  lines.  In  1903  we  built  part  of  our  house, 
and  added  to  it  as  the  family  grew  up.  After  buying  the  How 
Hill  Farm  opportunities  came  to  add  to  the  purchase,  and  the 
Estate  now  consists  of  872  acres.  The  upland  is  good  wheat 
land,  but  it  deteriorates  as  it  nears  the  river  and  becomes 
poor  and  sandy  until  the  marsh  peat  is  reached.  The  valley 
was  an  estuary  of  the  sea  in  Roman  or  pre-Roman-times. 
There  are  about  350  acres  of  reed  ground  and  rough  marsh 
full  of  interest  for  the  student  of  natural  history.  This  ground 
is  often  flooded  in  the  winter  time. 

From  the  house  there  is  a very  extensive  view  of  the  winding 
river  and  many  acres  of  reed  grounds.  The  reeds  are  constantly 
changing  colour  from  bright  green  to  purple  when  the  reeds 
are  in  flower,  then  to  brown  when  the  reed  stems  die,  and 
later  on  to  golden  hues.  When  the  hoar  frost  is  on  the  reeds 
the  sight  is  magnificent  as  the  particles  of  ice  sparkle  in  the 
sun.  When  the  suns  sets  over  the  marshes  we  are  in  the  best 
position  to  view  this  wonderful  expanse  of  changing  colour. 

From  the  windows  of  our  house  it  was  by  no  means  rare 
to  see  in  the  early  morning  or  evening  a wherry  come  gliding 
along  through  the  marshes  absolutely  silently  with  a gentle 
favouring  breeze,  the  white  smoke  coming  out  of  the  cabin 
chimney,  the  wherryman’s  wife  standing  up  in  the  stern 
steering  and  drinking  a cup  of  hot  tea,  while  the  wherryman 
sat  forward  by  the  mast  smoking  his  pipe.  It  is  a sight  gone, 
I fear,  for  ever. 

As  the  house  would  be  seen  against  the  sky  we  decided  to 
have  it  coloured  white.  I obtained  some  ideas  about  this 
from  seeing  buildings  in  India  and  Bavaria  always  pure  white 
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with  coloured  decoration.  No  windows  of  the  living  rooms 
or  bedrooms  face  North,  and  the  outside  temperature  on  the 
South  side  of  the  house  is  nearly  always  from  2 — 4 degrees 
warmer  than  on  the  North  side. 

As  the  land  near  the  house  slopes  downwards  rather  sharply 
the  garden  had  to  be  arranged  with  many  different  levels  and 
slopes.  Moreover,  we  had  to  guard  against  the  South-west 
gales  from  which  there  is  no  natural  protection.  The  garden 
round  the  house  was  divided  into  compartments  by  yew 
hedges,  and  at  the  most  exposed  angle  an  outside  rampart  of 
evergreen  oaks  was  planted,  but  these  have  to  be  kept  at  a 
level  of  18  feet  high  so  as  not  to  obstruct  the  view.  The  trees 
do  not  seem  to  resent  this  annual  pruning.  The  yew  hedges 
were  stopped  at  varying  heights,  and  it  was  not  long  before 
they  attained  the  required  growth  : some  are  12  feet  high. 
We  clip  the  yews  once  a year  immediately  after  the  August 
Bank  Holiday. 

I do  not  agree  with  people  who,  needing  a hedge  quickly, 
plant  privet  laurel  Cupressus  macrocarpa  or  even  Lonicera 
nitida.  Yew  box  holly  beech  hornbeam  and  quick  make 
excellent  hedges  and  if  treated  generously  are  not  slow  growers. 
To  make  a yew  fence  grow  the  ground  should  be  trenched  a 
yard  wide  and  a yard  deep  and  single  rows  of  plants  put  in 
2 feet  apart.  A yew  is  a forest  tree  and  I have  seen  a wood 
of  them  in  Cowdray  Park,  Sussex,  60  or  more  feet  high  with 
fine  trunks : these  trees  are  said  to  have  been  planted  in 
Queen  Anne’s  reign.  Forest  trees  want  room  to  grow.  I buy 
all  hedge  plants  small  and  keep  them  in  a nursery  for  12  months, 
then  plant  them  out  on  a suitable  day,  with  the  result  that 
there  are  never  any  deaths  in  the  completed  hedge.  As  a rule 
yews  like  the  heavier  soils  and  holly  the  lighter. 

On  the  West  side  of  the  house  is  an  area  planted  with  flower- 
ing trees  and  shrubs  and  in  the  rough  grass  underneath  primroses 
and  spring  bulbs ; near  this  is  a clump  of  silver  birches, 
which  was  described  in  one  of  Miss  Jekyll’s  books.  The  silver 
trunks,  the  twiggy  branches  in  winter,  the  bright  green  leaves 
and  catkins  in  spring,  and  the  hoar  frost  in  winter,  are  a 
constant  joy. 

I have  tried  to  make  the  colour  period  last  as  long  as  possible. 
Among  the  flowering  shrubs  is  a group  of  Ceanothus 
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Veichiamts,  which  is  a mass  of  brilliant  blue  in  spring.  This 
is  supposed  to  be  tender,  but  for  the  last  six  years  it  has  not 
been  affected  by  the  frost.  Prunus  cerasifera  blieriana  is 
there  for  the  spring,  and  in  the  autumn  some  large  clumps  of 
Berberis  thunbergi  with  leaves  of  brilliant  red,  and  Crataegus 
Crus-galli  (Cockspur  thorn)  with  leaves  a brilliant  yellow  and 
orange. 

The  garden  round  the  house  is  gay  with  herbaceous  plants 
roses  and  annuals  for  which  my  wife  is  entirely  responsible. 
As  there  is  such  a vast  expanse  of  green  reeds  and  marshes 
seen  from  the  windows  of  the  house  the  gay  colour  gains  value 
by  contrast. 

Bog  Garden 

On  the  marsh  level  I have  developed  a bog  garden  by  digging 
out  the  peat  and  making  up  beds  18  inches  above  the  ordinary 
high  water  level ; the  digging  out  of  the  peat  provides  the 
ditches  and  pools.  I have  done  this  from  time  to  time  when 
labour  is  available : it  keeps  interest  alive  to  alter  and  to 

add  something  fresh.  The  Broadland  marshes  provide  a 
grand  opportunity  for  those  who  wish  to  encourage  the  plants 
that  hate  the  lime  and  like  the  peat,  but  require  water  not 
far  off  their  roots. 

The  trees  planted  are  Quercus  palustris  (American  Marsh 
Oak),  Halesia  tetraptera  (Snowdrop  tree),  Populus  lasiocarpa 
(Chinese  poplar),  Nyssa  sylvatica,  Taxodium  distichum 
(Deciduous  cypress),  Stewartia  pseudo-camellia,  Weeping 
willow  and  others.  The  evergreens  in  the  bog  garden  are  the 
bamboos — metake,  anceps,  fastuosa,  graminea  and  spathiflora, 
and  the  dwarf  vagans.  Rhododendrons  of  the  old  type  do 
well,  such  as  Pink  Pearl,  Doncaster  and  others.  The  heaths 
are  ciliaris,  earned,  alportii,  lusitanica  : the  two  latter  seed 
themselves. 

Other  evergreen  plants  are  Pieris  taiwanensis  and  another 
Pieris  whose  young  leaves  are  at  first  a brilliant  red  like  a 
poinsettia  and  afterwards  turn  a dark  green,  Andromeda 
japonica  and  Vaccinium  ovatum,  Gaultheria  shallon,  Daboecia 
polifolia,  Leucothe  catesbei,  Pernettyas,  Kalmia  latifolia  and 
similar  plants. 

The  deciduous  shrubs  are  Liquid  amber,  Fothergilla  major, 
Viburnum  plicatum,  Cornus  kousa,  Cornus  mas,  Cornus 
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florida,  the  Single  Guelder  Rose,  Hydrangea  and  Zenobia 
pulverulenta. 

Azaleas  seem  to  love  the  place.  I dislike  the  rather  blatant 
large  flowered  type  and  prefer  the  more  refined  old-fashioned 
Ghents  such  as  Daviesii,  Gloria  mundi,  coccinea  speciosa, 
Nancy  Waterer,  and  the  occidentalis  hybrids.  There  is  a 
background  of  common  yellow  azalea  valued  for  its  exquisite 
fragrance.  The  named  sorts  get  all  the  credit  for  this  fragrance, 
which  is  hardly  fair.  The  herbaceous  plants  are  primulas, 
blue  poppies,  astilbes,  funkias,  Senecio  clivoram,  Japanese 
iris,  etc.  There  are  also  the  foliage  plants — Gunnera  manicata 
with  its  huge  leaves  5 feet  across,  polygonum  10  feet  high,  the 
New  Zealand  flax  and  golden  elder.  In  order  to  keep  the 
bamboos  and  polygonum  from  breaking  bounds  I cut  deep 
narrow  trenches  round  the  beds. 

Last,  but  not  least,  are  the  lilies — Pardalinum  superbum, 
Maxwill  and  giganteum.  Four  bulbs  of  Lilium  giganteum 
were  bought  in  1930  and  there  are  now  130  obtained  by  breaking 
off  the  little  offshoots,  which  flower  as  soon  as  the  bulbs  attain 
flowering  size  ; 30  bulbs  may  flower  this  year.  I cannot 
compete  with  400  giganteum  once  seen  in  a Hampshire  garden 
all  in  flower  at  one  time,  but  my  individual  plants  are  as  good 
as  any  I saw  there. 

Lilium  giganteum  gives  a lot  of  trouble  because  the  young 
bulbs  have  to  be  broken  off  from  the  parent  bulb  that  dies, 
and  then  planted  in  vacant  ground,  which  is  difficult  to  find. 
I believe  the  tallest  and  finest  flowering  plants  result  from 
planting  small  bulbs  and  waiting  until  they  flower  in  3 or  4 
years’  time.  Some  good  flowering  plants  of  aura/um,  Brown li 
and  sulphureum  have  been  obtained,  but  it  is  doubtful  if  they 
can  be  kept.  I want  all  my  plants  to  grow  and  spread  of 
their  own  accord.  With  the  thousands  of  plants  available, 
why  struggle  with  a waster  ? 

Beyond  the  Bog  Garden  is  a Norfolk  Broad  of  about  12 
acres,  where  the  reeds  have  to  be  trimmed  every  year  to  preserve 
the  open  water  and  a few  loads  of  soft  mud  are  removed  to  set 
against  the  decaying  vegetation.  The  principal  interest  of  the 
broad  to  us  is  that  the  homebred  mallard  give  life  to  the  place 
and  in  the  winter  teal  and  many  kinds  of  duck  find  a quiet 
retreat  there. 
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A ditch  wanders  through  several  marshes  and  then  dis- 
charges into  the  river.  Across  this  ditch  some  sluice  doors 
have  been  placed  and  in  one  door  I have  cut  a hole  two  feet 
square,  on  each  side  of  which  is  a self-acting  cover  flap.  In 
the  winter  time  the  flap  is  placed  on  the  Broad  side  out  of 
action  so  that  high  water  is  kept  out,  but  in  the  event  of  a 
low  river  the  water  can  be  discharged : this  saves  much 

flooding  of  my  land.  In  the  summer  time,  if  the  water  is  very 
low  in  the  river,  I can  hold  up  the  water  in  the  broad. 

River  level  conditions  have  altered  very  much  during  recent 
years.  The  bridges  at  Ludham  Acle  and  Yarmouth  have  been 
re-built  with  larger  openings,  the  rivers  have  been  dredged  to 
accommodate  the  increasing  pleasure  boat  traffic,  the  port  of 
Great  Yarmouth  has  been  deepened  ; consequently,  when  the 
North-west  winds  fill  the  North  Sea  from  the  Atlantic  Ocean, 
the  water  presses  with  greater  force  up  our  rivers  and  prevents 
the  up  river  water  getting  out  to  the  sea.  The  removal  of 
the  old  bridges,  which  used  to  act  as  dams,  has  produced 
extremes  of  high  and  low  water,  both  of  which  cause  us 
annoyance  and  expense. 

If  lock  gates  could  be  put  at  Great  Yarmouth  they  would 
act  as  beneficially  as  do  my  sluice  doors  in  their  small  way. 

Trees 

There  are  very  few  woods  in  my  district,  either  old  or  new, 
and  there  were  practically  no  trees  at  How  Hill  apart  from 
hedgerow  timber.  We  did  not  want  to  encroach  on  the  best 
arable  land,  and  therefore  planted  belts  of  forest  trees  on  the 
inferior  land. 

Dr.  Augustine  Henry  gave  me  a copy  of  William  Cobbett’s 
“ Woodlands,”  published  in  1825,  and  this,  having  been 
presented  to  me  by  the  great  Henry,  was  my  woodland  Bible 
for  a time.  In  this  book  he  advocates  double  digging  2 feet 
deep.  He  estimates  that  a man  should  lift  a spit  of  earth 
weighing  2 to  12  lbs.  six  thousand  times  a day,  and  in  order 
to  have  the  physical  strength  to  do  so  he  must  eat  2 lbs.  of 
bread,  1 lb.  of  bacon,  and  drink  2 quarts  of  beer  (18  gallons  to 
a bushel  of  malt).  Anyone  who  wants  to  dig  his  garden 
himself  will  now  know  exactly  what  he  ought  to  eat  and  drink. 
Later  on  I gave  up  trenching  in  favour  of  deep  ploughing. 
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I have  planted  over  70,000  forest  trees  in  narrow  belts 
nearly  a mile  long.  Thirty  years  ago  it  seemed  to  be  the 
fashion  to  plant  most  trees  2-ft.  6-ins.  by  2-ft.  6-ins.  apart. 
Now  the  distance  is  greater.  It  is  better,  I am  sure,  to  keep 
the  weeds  down  for  a few  years  rather  than  to  plant  trees  so 
close.  All  the  trees  were  bought  small  and  as  a rule  put 
in  my  own  nursery  for  twelve  months.  By  this  means,  if  a tree 
wanted  to  die  it  died  in  the  nursery,  and  not  when  planted  out 
in  the  open.  I bought  twice  transplanted  Scotch  at  15s.  per 
1,000,  1 — 1|  feet.  European  larch  at  25s.  per  1,000,  1-2  feet 
Spanish  chestnut  at  4s.  6d.  per  100,  and  so  on. 

The  spruce  family  do  not  seem  to  like  the  district  and 
have  died  or  looked  miserable.  This  applies  to  common  spruce, 
Douglas,  silver,  and  sitka.  Hundreds  of  Douglas  can  be  seen 
in  roadside  gardens  15  or  20  feet  high,  dead  at  the  tops. 

In  damp  ground  I am  planting  Thuja  plicata,  which  is 
a most  useful  and  interesting  tree.  It  is  one  of  the  really 
big  trees  of  the  Pacific  coast  and  has  some  property  of  its  own 
which  resists  rot.  In  Mr.  Acker's  recent  book  called  “ Practical 
British  Forestry,”  he  describes  a visit  to  Canada,  where  he  saw 
old  logs  which  had  fallen  and  remained  hundreds  of  years  on 
the  ground  and  were  still  sound  enough  to  make  millable 
lumber  ; the  length  of  time  they  had  been  lying  has  been 
determined  by  the  age  of  a tree  grown  from  seed  which  had 
germinated  on  the  recumbent  log.  The  tree  thus  grown  was 
200  years  old  when  cut. 

Two  year  plants  are  priced  at  60s.  per  1,000.  If  larger  the 
price  rises  rapidly  to  2s.  6d.  each  plant.  It  is  best  therefore 
to  grow  from  seed  or  use  2-year  seedlings.  T huja  plicata  seems 
to  benefit  on  this  place  from  damp  air  from  the  marshes  and 
sea  mists. 

1 am  very  fond  of  the  following  ornamental  trees.  The 
American  marsh  oak  is  suitable  for  damp  places.  The  leaves  are 
bright  fresh  green  all  the  summer  and  the  colour  in  autumn 
is  as  good  as  that  of  any  oak.  Taxodiutn  distichum  (Deciduous 
cypress)  must  have  wet  conditions.  This  tree  has  the  peculiar 
trait  that  at  a certain  age  its  roots  throw  up  great  knees  above 
ground  to  gather  oxygen.  In  Brocket  Park,  Hertfordshire, 
is  an  avenue  of  these  trees  very  high  and  complete  with  their 
knees,  growing  along  a running  stream.  Wheatley’s  elm  is 
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a fine  upright  tree,  growing  like  a Lombardy  poplar.  The 
leaves  come  out  late,  which  lengthens  the  spring,  and  they 
hang  on  to  lengthen  the  summer  and  then  turn  a glorious 
yellow. 

A hickory  I grew  from  seed  sent  me  by  an  American  friend 
has  a sentimental  value.  A labourer  who  had  been  a sailor, 
North  Sea  fisherman,  traction  engine  driver,  and  reed  cutter, 
worked  in  the  garden  when  I first  laid  it  out.  His  wages  were 
18s.  per  week,  which  were  above  the  farm  wages  of  that  time. 
As  soon  as  his  family  all  left  school  he  took  them  off  to  America, 
30  years  ago,  and  we  have  corresponded  regularly  ever  since. 
He  sends  me  little  packets  of  seeds  labelled  “ tree  seeds  ” or 
“ flower  seeds  ” and  I have  to  grow  them  to  find  out  what 
they  are.  The  little  experience  he  had  in  levelling  ground  and 
planting  here  served  him  well  in  America,  since  people  in  his 
neighbourhood  started  building  houses  round  a lake  and  he 
became  the  landscape  gardener  to  contract  for  laying  out  their 
gardens. 

I wish  everyone  with  a garden,  great  or  small,  would  plant 
one  or  more  of  the  rather  unusual  trees  of  which  there  are  a 
large  number  of  great  beauty  ; this  applies  especially  to  land 
and  gardens  bordering  on  public  roads.  After  planting,  these 
trees  should  be  looked  after  and  not  allowed  to  be  smothered 
by  a greedy  poplar  or  other  fast  growing  tree. 

Reeds  ( Phragmites  communis) 

Reed  grounds  are  a feature  of  the  district : they  are  in 
‘lumps’  of  10  up  to  40  acres  in  extent.  The  cutting  begins 
about  the  third  week  in  December  and  continues  until  the 
5th  of  April,  or  as  soon  as  the  colts  (young  reed)  begin  to  come. 
Reed  beds  are  usually  left  to  make  two  years’  growth  before 
being  cut. 

The  cutting  is  done  in  this  district  by  men  who  are,  or  have 
been,  engaged  in  the  herring  fishery.  The  close  of  the  herring 
fishing  coincides  with  the  beginning  of  the  reed  cutting  time. 
The  sailors’  measurement  is  the  fathom  and  to  suit  them  the 
cutting  of  the  reed  is  paid  for  by  the  fathom  and  sold  to  the 
thatchers  by  the  fathom.  The  shoves  (bundles)  are  tied  with 
a special  kind  of  reed  which  is  pliable,  and  the  reed  cutters 
know  where  this  sort  of  reed  can  be  found  in  the  reed  beds. 
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Some  cutters  prefer  to  cut  the  shoves  5 to  the  fathom  and 
some  6 to  the  fathom.  Probably  it  is  more  convenient  to  tie 
long  reed  6 to  the  fathom  for  easier  carrying.  If  either  5 or 
6 shoves  are  bunched  together  in  a circle,  they  should  measure 
exactly  6 feet  round  at  the  spot  where  they  are  tied.  The 
hundred  fathom  is  always  a long  hundred  of  120  fathom. 
Dealers  agree  with  the  growers  on  a price  per  hundred 
fathom. 

Perhaps  another  reason  why  fishermen  cut  the  reed  is 
because  they  possess  long  sea  boots  and  have  no  fear  of  water, 
the  reed  grounds  being  always  flooded  in  winter  when  the  reed 
is  cut.  When  the  big  thigh  boots  were  made  of  leather  they 
were  very  costly,  and  it  was  not  a job  that  could  be  done  in 
slippers.  I once  asked  my  reed  cutters  to  help  with  some 
thrashing,  which  was  not  at  all  popular.  They  said  that 
they  would  catch  bad  colds  and  much  preferred  walking  in 
the  water  with  their  long  boots,  where  there  was  no  dust. 

Among  the  reed  grounds  are  patches  of  sedge,  (Cladium 
mariscus),  which  is  cut  for  the  ridges  of  thatched  roofs,  and  if 
covered  with  wire  netting  will  last  a long  while.  There  is  no 
need  to  cover  a good  reed  roof  with  netting.  I once  moved 
one  of  my  men  into  a tiled  cottage  which  was  rather  bigger 
than  an  ordinary  cottage  and  afterwards  asked  him  to  go 
back  to  his  old  cottage  at  short  notice.  He  looked  immensely 
pleased.  “ Ah,”  he  said,  “ I like  lying  under  thatch.” 
And  this  was  a cottage  200  years  old  where  the  ceiling  of 
the  bedroom  began  3 feet  from  the  floor  level.  He  found  it 
very  warm  and  cosy. 

A great  change  has  taken  place  over  a large  portion  of  the 
river  valleys  about  here.  Thirty  years  ago  all  the  large  acreage 
of  rough  marsh  covered  with  sedge  rush  and  grass  was  mown 
for  what  was  called  marsh  litter.  The  best  was  made  into 
hay,  or  chaffed  and  used  for  feed  locally  or  sent  to  London  for 
bus  horses  and  cows,  while  the  rougher  stuff  was  put  into 
the  bullock  yards  to  be  trodden  into  manure.  Now,  since  acres 
upon  acres  of  this  material  remain  uncut  and  the  vegetation 
gets  into  such  a terrible  tangle,  the  marshes  have  to  be  burned. 
Alders,  birches  and  sallows  are  taking  possession,  and  they 
are  quite  useless  for  any  purpose  whatever  : when  these  trees 
get  15  or  20  feet  high  they  die.  When  the  marshes  were  mown 
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regularly  all  the  young  trees  were  kept  under.  Wildfowl  do 
not  like  these  scrub  woods,  and  sailing  on  the  rivers  is  much 
hampered  by  them. 

This  change  for  the  worse  in  our  landscape  is  due  to  motor 
cars  displacing  horses,  large  dealers  in  milk  taking  the  place 
of  the  small  cowkeepers  in  the  London  district,  and  cold  storage 
reducing  the  head  of  home  fed  bullocks. 

Birds 

It  is  impossible  to  talk  about  a Broadland  estate  effectively 
without  saying  something  about  the  bird  life.  Since  a bare 
list  of  birds  seen  would  be  dull,  I will  describe  a few  incidents. 

The  bitterns,  I suppose,  are  our  most  interesting  birds. 
Although  they  have  been  about  here  all  the  time  we  have  lived 
at  Ludham  they  are  very  seldom  seen.  Single  birds  are  put 
up  on  the  marshes  in  unexpected  places  all  the  year  round, 
but  they  do  not  stand  about  on  the  marshes  like  the  herons  do, 
to  be  seen  of  all  men.  I have  found  in  my  wages  book  kept 
by  Walter  Woolston,  the  woodman  game-keeper — “ 1902  Dec. 
24th.  A large  female  bittern  seen  Crome’s  Broad.”  In  1910 
one  was  caught  with  a broken  wing  and  put  into  an  old  eel  hut 
and  fed  on  fish.  It  soon  recovered  its  strength  and  nearly 
picked  Woolston’s  eye  out  when  he  tried  to  catch  it  to  release  it. 
On  another  occasion  a long  time  ago  Woolston  brought  one  to 
me  which  his  dog  had  caught  and  I told  him  to  take  it  back  to 
the  spot  where  it  was  found  and  release  it.  In  1926  there  was 
a nest  within  300  yards  of  our  house,  the  site  of  the  nest  being 
in  view  of  our  windows.  The  old  bird  and  young  were  photo- 
graphed for  the  first  time  in  the  British  Isles  by  my  son 
Humphrey,  and  his  photographs  were  published  in  “ Country 
Life  ” in  August,  1926.  Mr.  Jim  Vincent  of  Hickling  helped 
him  to  build  the  hide  and  superintended  operations. 

In  1937  about  a dozen  waxwings  took  possession  of  a haw- 
thorn tree  which  was  very  full  of  berries,  close  to  the  house  : 
they  came  on  the  27th  February  and  were  last  seen  on  the 
22nd  March.  They  would  from  time  to  time  have  a fly  round 
and  return  to  the  hawthorn.  They  were  very  tame  and  would 
frequently  not  fly  off  the  tree  when  people  passed  underneath. 
The  foreman  on  the  fruit  farm  saw  about  40  while  he  was 
pruning  pear  trees,  but  they  soon  passed  on. 
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On  two  occasions  Montagu  harriers  nested  here  and  I 
remember  lying  in  a punt  in  a ditch  sheltered  by  high  reeds 
and  watching  six  birds  just  enjoying  a fly  round  and  round 
quite  low  down. 

Long  eared  owls  have  nested  here  from  time  to  time,  and 
the  parent  birds  and  their  young  seem  to  like  to  sit  together  in 
a sallow  bush.  It  is  an  interesting  sight  to  see  them  all  sail 
away  through  the  bushes  if  disturbed. 

On  the  ‘24th  May,  1935  and  on  several  days  following  several 
of  my  men  saw  what  I believe  to  have  been  a pair  of  golden 
orioles.  I only  heard  the  cock’s  distinctive  whistle,  but  un- 
fortunately did  not  follow  it  up  to  see  the  birds. 

We  have  a powerful  telescope  at  our  house  always  in  position 
to  watch  a marsh  which,  owing  to  the  windmill  being  derelict, 
is  always  flooded.  Without  moving  the  telescope  we  have 
seen  at  one  time  pintail,  wigeon,  garganey,  pochard,  and  teal, 
and  at  other  times  there  would  be  tufted,  gadwall,  shoveller, 
and  mallard.  Since  June,  1936  many  mallard  have  been 
ringed  by  my  son  Michael  and  the  rings  have  been  recovered 
from  the  Hook  of  Holland,  Friesland,  Anglesey,  Pomerania, 
Jutland,  East  Prussia  and  other  places.  A shoveller  ringed 
at  the  Orielton  Decoy,  Pembrokeshire,  on  the  12th  December, 
1936  was  recovered  at  How  Hill  on  25th  September,  1937. 
I could  say  much  more  about  duck  but  space  will  not  allow. 

Hardly  a day  passes  without  some  incident  connected  with 
birds.  I will  relate  a few. 

One  of  my  sons  was  on  Barton  Broad  when  he  saw  a coot 
standing  on  the  bank  by  the  water’s  edge  evidently  in  distress. 
He  rowed  to  the  bank  and  saw  the  coot  slip  into  the  water. 
Then  he  found  that  a fresh  water  mussel  was  firmly  attached 
to  the  beak  and  had  drowned  the  coot : the  mussel  remained 
alive  and  attached  for  some  considerable  time.  I took  the  pair 
of  them  to  the  Norwich  Castle  Museum. 

Another  tragedy  was  finding  the  fresh  feathers  of  a Kingfisher 
and  another  small  bird  close  together,  evidently  killed  by  a 
sparrow  hawk. 

Last  spring  a mallard  nested  near  a cottage  and  the  good 
woman  who  lived  there  used  to  throw  it  scraps.  When  the 
duck  hatched  off  she  immediately  took  all  her  family  to  the 
cottage  and  knocked  on  the  door  with  her  beak  to  an- 
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nounce  this  important  event.  I hear  that  this  year  either  this 
mallard  or  another  one  is  nesting  in  the  woodshed. 

After  reeds  are  cut  they  are  stacked  with  all  the  butt  ends 
facing  one  way,  built  up  some  six  feet  high  like  a solid  wall. 
I noticed  last  winter  that  all  over  the  long  stacks  a reed 
had  been  pulled  out  here  and  there.  In  every  case  the  reed 
had  been  picked  along  its  upper  side.  Evidently  a bird  had 
pulled  the  reed  out  to  follow  up  a grub  inside.  The  reeds 
were  pulled  out  varying  distances  from  2 to  11  inches.  I have 
tried  to  pull  out  these  individual  reeds  with  my  finger  and 
thumb,  but  cannot  do  it.  This  work  must  be  done  by  some 
bird  ; but  what  bird  ? I do  not  believe  a bearded  tit  would 
be  strong  enough.  A green  woodpecker,  black  headed  bunting, 
jay,  or  starling  have  been  suggested.  Further,  how  does  the 
bird  know  which  reed  to  pull  out  ? Out  of  those  millions  of 
individual  reeds  I do  not  believe  they  ever  pull  out  a wrong  one. 

Starlings  do  an  enormous  amount  of  damage  to  reed  beds, 
since  most  of  the  autumn  and  winter  months  they  roost  in  reed 
beds  in  their  thousands  upon  thousands.  We  see  them  from 
the  windows  of  our  house.  On  a certain  evening  they  all 
arrive  and  on  a certain  evening  they  all  go  to  a fresh  roosting 
place : not  a bird  is  left.  They  assemble  from  every  point 
of  the  compass  in  fifties  and  hundreds  and  depart  to  their 
feeding  grounds  in  the  same  way.  How  are  their  intentions 
made  known  to  each  other  ? They  prefer  to  roost  on  reed 
that  is  growing  in  water  and  they  easily  spoil  reed  worth  £100 
in  a season.  I wish  I could  discover  some  means  of  keeping 
them  off  without  organising  an  army  of  gunners  for  several 
successive  nights. 

Insects 

The  reed  beds  are  the  home  of  the  swallowtail  butterfly 
and  it  has  been  the  habit  of  my  wife  to  collect  caterpillars  of 
any  size  she  can  find  and  feed  them  until  they  turn  to  pup;e. 
In  the  spring  and  summer  the  butterflies  are  released,  and  in 
1932,  52  flew  away  from  their  boxes.  If  we  find  a pupa 
beginning  to  emerge  at  luncheon  time  we  put  it  on  the  dining 
table  and  watch  it  dry  itself  exercise  its  wings  and  fly  away. 
Their  principal  hatching  time  seems  to  coincide  with  the  apple 
blossom  and  flowering  of  azaleas. 
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In  the  bog  garden  the  sight  is  quite  tropical  in  colour : 
azaleas  in  full  bloom,  swallowtail  butterflies,  and  kingfishers 
chasing  each  other  at  mating  time,  with  a background  of 
bamboos  and  rhododendrons. 

In  regard  to  insects  in  general,  Mr.  E.  A.  Ellis  of  the  Norwich 
Castle  Museum  has  very  kindly  supplied  me  with  the  following 
note : — 

" The  great  fen  grasshopper,  Mecostethus  grossns,  has 
been  noticed  on  the  farther  side  of  the  river  ; it  is  found  in 
a very  few  places  in  this  country,  being  practically  confined 
to  the  Barton  Broad  district  of  Norfolk  and  certain  boggy  parts 
of  the  New  Forest. 

I he  Ludham  marshes  abound  with  dragonflies,  most  of  the 
Broadland  species  being  found  there  ; one  of  the  “ demoiselles,” 
Agrion  splendens,  was  taken  at  How  Hill  in  1938  by  Mr.  Jim 
Vincent.  There  is  no  doubt  that  a careful  search  would 
produce  many  interesting  fen  insects  among  the  leaf-hoppers, 
plant  bugs,  lacewings,  caddis  flies  and  beetles,  such  as  have 
been  noticed  in  similar  areas  in  the  neighbourhood. 

( j alls  of  a fly,  Li  para  lucens,  are  common  on  the  reeds  ; 
small  galls  caused  by  1'rioza  galii  are  found  on  the  marsh 
bedstraw.  A female  of  the  great  birch  sawflv  was  picked  up 
under  a birch  at  How  Hill,  June  9th,  1938.” 

Wild  Plants 

I have  little  knowledge  of  this  subject  but  I will  say  a few 
words  about  the  Osmunda  regalis,  which  I suppose  is  natural 
to  the  district. 

Very  soon  after  we  took  possession  of  the  properly  I found  a 
man  filling  a sack  with  these  plants  to  take  to  Yarmouth  to  sell. 
He  said  he  had  never  been  stopped  before  and  he  did  not  know 
he  was  doing  any  harm.  Of  course,  very  soon  after  these 
ferns  are  planted  in  a dry  Yarmouth  garden,  they  perish. 

1 think  the  seeds  find  it  difficult  to  keep  clear  of  the  dense 
vegetation  or  the  plants  would  be  more  numerous  : they  get  a 
start  sometimes  at  the  water  level  of  ditches  where  the  vegeta- 
tion is  weak.  It  is  such  a splendid  plant  that  we  must  give  it 
all  the  protection  possible. 

Miss  Alice  Geldart  has  very  kindly  given  me  the  following 
notes  about  some  of  the  wild  plants  found  here  : — 
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" Plants  of  open  water  include  whorled  water  milfoil,  water 
violet  (Hottonia),  bladderwort  and  water  soldier. 

The  open  reed  swamp  is  composed  mainly  of  common  reed, 
with  patches  of  both  reed  maces  ( Typha  latifolia  and  T.  angusti- 
folia,  bulrush  ( Scirpus  lacustris),  flowering  rush  and  greater 
spearwort ; the  leaves  of  this  last  bear  cluste-cups  of  a rare 
variety  of  rust  ( Aecidium  ranunculacearum  lingua),  known 
only  from  this  district  and  one  locality  in  Scotland. 

Along  the  river  margin  are  a few  patches  of  sweet  flag, 
possibly  introduced  by  monks. 

In  the  fenland  are  to  be  found  most  of  the  characteristic 
flowers  of  this  type  of  ground  in  Norfolk,  such  as  lesser  spear- 
wort, marsh  marigold,  cuckoo  flower,  glaucous  marsh  stitch- 
wort,  ragged  robin,  bog  bird's  foot  trefoil,  tufted  vetch,  yellow 
vetchling,  meadowsweet,  tormentil,  marsh  cinquefoil,  grass  of 
Parnassus,  purple  loosestrife,  great  willow-herb,  marsh  penny- 
wort, cowbane,  angelica,  milk  parsley  (food  of  the  swallowtail), 
broad  and  narrow-leaved  water  parsnips,  valerians,  hemp 
agrimony,  marsh  ragwort,  marsh  and  meadow  thistles,  yellow- 
loosestrife,  bogbean,  water  forget-me-not,  great  bindw-eed, 
bittersweet,  water  betony,  yellow  rattle,  water  mint,  gipsyw^ort, 
marsh  woundwort,  skullcap,  great  water  dock,  marsh  orchis, 
twayblade,  j^ellow  flag,  rushes  chiefly  J uncus  subnodulosus, 
cotton  grass,  great  sedge  ( Cladium ),  marsh  fern  and  mosses, 
including  Puly/richum  commune. 

Crome’s  Broad  is  surrounded  by  a carr  full  of  sallow  and 
alder  ; fine  clumps  of  royal  fern  ( Osmunda  regalis)  grow-  there, 
and  hard  fern  ( Blechnum  boreale),  also  the  rather  uncommon 
purple  small-reed.  Bushes  of  sweet  gale  are  fragrant  on 
less  cut  parts  of  the  fen,  and  wild  shrubs  in  the  carrs  include 
guelder  rose  and  alder-buckthorn.” 

Fruit  Farm 

As  we  had  to  find  some  career  for  one  of  our  sons  and  since 
he  fancied  a country  life,  we  decided  to  start  him  in  a Fruit 
Farm,  which  had  to  be  created  from  the  beginning. 

Before  my  son  Stuart  had  finished  the  Agricultural  Course 
at  Cambridge  the  Home  Farm  became  vacant  owing  to  the 
failure  of  the  tenant.  The  tenant  had  let  the  farm  down 
terribly,  and  as  Shakespeare  says  he  left  it  a “ slobberlv  and 
dirty  farm.”  So  we  had  to  lose  much  money  in  getting  the 
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farm  back  into  good  condition  ready  for  my  son.  The  farm 
was  taken  over  at  Michaelmas,  1926  and  the  first  fruit  planted 
in  March,  1928.  All  the  land  is  less  than  50  feet  above  sea 
level,  but  in  spite  of  this  low  altitude  the  frost  damage  has 
never  been  severe,  probably  because  of  the  proximity  of  the 
North  Sea. 

The  soil  is  slightly  gravel  and  is  not  retentive  of  moisture 
unless  the  humus  content  is  maintained  ; it  does  not  contain 
sufficient  potash  for  the  needs  of  fruit,  and  dressings  of 
sulphate  of  potash  are  necessary. 

Before  planting  some  of  the  land  was  broken  up  by  a gyro- 
tiller  and  other  parts  by  deep  ploughing  and  subsoiling.  I hiring 
the  spring  and  summer  the  soft  fruits  are  kept  as  clear  of  weeds 
as  possible,  since  the  weeds  would  take  the  moisture  required  by 
the  soft  fruits. 

The  main  varieties  of  top  fruit  are  : — 

Apples.  Worcester  Permain,  Ellison's  Orange,  Lax  ton’s 
Superb,  Cox’s  Orange  Pippin,  and  Bramley. 

Pears.  Conference,  and  Laxton’s  Superb. 

Plums.  Purple  Pershore,  Cyar,  Victoria,  Burbank’s  (iiant 
Prune. 

Cherries.  Early  Rivers,  Romdel,  Noble,  Waterloo,  Florence 
and  Turkey  Heart.  The  following  have  not  been  a success 
Kentish  Bigarreau,  Napoleon,  Bradbourne  Black. 

Planting  began  in  March,  1928  with  7 acres  of  blackcurrants 
and  the  acreage  of  fruit  has  been  increased  every  year  until 
now  there  are  now  60  acres,  chiefly  apples  pears  plums 
cherries  blackcurrants  and  gooseberries. 


The  crops  produced  have  been  : — 


Cwts. 

1929 

1930 

1931 

1932 

1933 

1934 

1935 

1936 

1937 

1938 

Gooseberries. . . 

2 

4 

9 

10 

42 

102 

91 

143 

146 

196 

Strawberries. . . 

— 

14 

38 

34 

13 

11 

17 

5 

0 

0 

Raspberries  ... 

2 

7 

30 

69 

90 

74 

20 

52 

49 

14 

Blackcurrants 

24 

194 

192 

261 

306 

736 

493 

725 

756 

347 

Apples 

— 

— 

1 

1 

35 

97 

24 

369 

174 

759 

Pears... 

— 

— 

— 

— 

7 

23 

3 

78 

17 

181 

Plums 

— 

— 

— 

— • 

— 

— 

2 

28 

79 

127 

Cherries 

- 

- 

- 

- 

- 

7 

20 

25 

6 

35 

28 

219 

270 

375 

493 

1050 

670 

1425 

1227 

1 659 

About  80  pigs  are  fattened  every  year  and  bedded  down  on 
marsh  litter  to  keep  the  fruit  well  supplied  with  manure  ; 
about  1,000  laying  hens  are  also  kept. 
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There  is  a regular  staff  of  7 men  and  from  Easter  to  Michael- 
mas employment  is  found  for  several  women  ; the  wages  paid 
are  approximately  £750  to  the  men  and  £450  to  the  women. 

My  Men. 

During  the  last  thirty-six  years  I have  used  my  leisure  time 
in  actual  work  on  the  estate.  At  first  I had  little  time  off 
from  my  business,  but  this  gradually  increased  as  time  went 
on.  When  planting  I had  a man  in  front  digging  the  holes, 
another  man  filling  in  the  hole,  while  I held  the  tree  or  plant, 
and  another  man  followed  behind  and  finished  off.  Thus 
1 have  myself  handled  the  majority  of  trees  and  shrubs  on  the 
place.  In  due  course  after  planting  came  the  thinning  and 
pruning,  and  now  the  cross-cut  saw  is  at  work. 

1 have  greatly  enjoyed  working  with  the  men  employed,  who 
with  hardly  an  exception  cannot  bear  to  do  or  see  a job  done 
wrong.  Often  when  I stop  a minute  to  think  out  what  I am 
going  to  do  next  they  have  wandered  away  to  pull  up  a dock 
or  do  some  little  job  a few  yards  away.  They  feel  they  must 
" keep  a doin’  ” as  we  say  in  Norfolk.  J like  the  old  words 
they  use.  I gave  a man  a lot  of  spare  apples  on  condition  that 
he  took  them  away  from  the  apple  store,  and  knowing  that  he 
had  little  storage  in  his  house  I asked  him  where  he  was  going 
to  put  them.  “ Under  my  bed,”  he  said  ; “ they  impart  a 
lovely  flavour  to  the  room.”  The  other  day  a man  was  moving 
some  soil  which  was  rather  heavy  work  and  I said,  “ Stop  and 
take  your  breath  for  a bit  ; I do  not  want  to  whip  the  willing 
horse.”  He  replied,  ‘‘  That’s  the  horse  you  ought  to  whip. 
It’s  hard  work  whipping  the  lazy  one.”  He  had  been  a team- 
man  in  his  time. 

Before  the  War  I had  a woodman  gamekeeper,  who  was 
brought  up  by  his  grandfather  on  an  estate  near  by  of  a similar 
nature,  but  more  secluded.  He  told  me  that  his  grandfather 
was  walking  to  a village  on  a Monday  morning  where  his  Chapel 
was  situated,  arrayed  in  breeches  leggings  and  a top  hat, 
which  were  his  “ Sunday  best.”  He  met  a friend  who  asked 
him  why  he  was  so  smart  on  a Monday  morning.  The  grand- 
father then  discovered  that  he  had  completely  lost  a day,  and  as 
he  had  spent  the  Sabbath  building  a new  pigsty  he  turned 
round,  went  straight  home,  and  pulled  it  down  as  soon  as 
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possible.  In.  these  days  of  Sunday  observance  or  non- 
observance  1 think  this  story  is  worth  recording. 

My  next  best  friend  to  the  men  is  a trolley,  of  which  I give 
a photograph.  It  is  a great  saver  of  time  and  physical  energy. 
1 he  platform  is  4 feet  by  6 feet,  and  has  a frame  on  it  4 inches 
high.  \\  hen  carrying  logs  of  wood  this  frame  is  lifted  off  and 
four  moveable  iron  pins  are  provided  to  keep  the  logs  in  position, 
and  if  kept  in  place  by  a cord  a great  many  logs  and  poles  can 
be  carried  at  one  time.  As  the  trolley  turns  in  its  own  length 
it  can  be  taken  into  any  wood,  which  is  free  of  undergrowth, 
bor  moving  soil,  the  frame  is  easily  removable  when  loaded, 
and  all  the  soil  can  be  tipped  in  any  direction.  In  a garden 
it  is  more  efficient  than  any  barrow ; it  carries  six  times  more 
and  there  is  no  weight  on  one’s  arms.  It  acts  as  a table  in  the 
garden.  All  kinds  of  heavy  loads  can  be  moved  easily.  The 
wheels  are  rubber  tyred  (inflated)  and  they  run  on  ball  bearings. 
We  have  three — one  on  the  fruit  farm,  one  in  the  garden  and 
one  in  the  woods.  Although  the  photograph  shows  one  man 
pushing  and  another  man  pulling,  a second  man  is  not 
necessary,  except  when  going  uphill  or  on  rough  ground. 

I have  been  with  many  of  the  Annual  Excursions  of  the 
Royal  English  Forestry  Society  and  find  them  most  enjoyable 
and  helpful.  1 have  also  been  several  times  with  the  Fruit 
Growing  Branch  of  the  National  Farmers’  Union. 

These  visits  to  all  parts  of  England  and  Scotland  suggest  to 
me  that  there  is  something  special  and  peculiar  about  the 
climate  of  the  Broads  district.  I see  shrubs  and  trees  flourish- 
ing here  which  are  supposed  to  be  tender  and  are  not  doing  so 
well  farther  South.  It  has  now  been  discovered  that  fruit 
can  be  grown  here  commercially  as  well  as  in  Kent  or  Worcester- 
shire. The  little  snow  we  have  does  not  lie  long.  I am  not 
aware  that  these  special  climatic  conditions  have  been  scienti- 
fically studied  and  recorded.  With  some  shelter  from  cold 
winds,  very  many  beautiful  so-called  tender  plants  could  be 
grown  here : at  any  rate  it  is  worth  trying.  I have  been 
told  that  Norfolk  and  Suffolk  beat  the  world  in  the  fact  that 
every  month  in.  the  year  has  its  quota  of  flowers. 

I have  had  a most  interesting  time  developing  this  place, 
and  hope  that  I have  succeeded  in  keeping  this  river  valley- 
unspoiled,  and  that  all  the  wild  things,  except  rats  and  rabbits, 
are  none  the  worse  for  my  presence. 
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IV 

THE  NORFOLK  SEA  FLOODS 
February,  1938 


1.  General  Effects  of  the  Flood  seen  in  1939 
By  Anthony  Buxton 


In  the  last  number  of  Transactions  an  account  was  given  of 
the  immediate  consequence  of  the  sea  Hood  of  February,  1938. 
The  following  article  is  a sequel  and  relates  changes  that  have 
occurred  since  January,  1939. 

The  winter  of  1938-39  was  particularly  favourable  for 
washing  out  the  salt  thanks  to  the  high  rainfall  and  the 
amount  of  snow,  but  owing  to  the  very  inferior  drainage  of  the 
area  the  Hooded  land  has  not  reaped  anything  like  the  full 
benefit  of  a wet  winter.  To  put  the  position  at  the  end  of  the 
winter  in  simple  language,  the  water  in  the  dykes  in  the  heavily 
flooded  area  was  still  three  times  as  salt  as  normal  and  one- 
third  as  salt  as  the  sea.  Since  salt  rises  towards  the  surface 
with  greater  evaporation  in  the  summer  and  sinks  with  less 
evaporation  in  the  winter,  the  salt  content  of  the  upper  layers 
of  soil  rose  again  during  the  summer  and,  as  was  expected,  salt 
again  became  visible  on  the  surface  during  the  first  hot  spell 
in  May.  The  glistening  white  surface  could  be  seen,  parti- 
cularly in  warm  weather  throughout  the  summer  until 
September. 

Salinity 

Salinity  samples  have  not  been  taken  with  the  same  regularity 
on  the  main  water  ways  in  1939  as  in  1938,  but  Mr.  A.  J.  Rudd 
of  the  Norfolk  Fishery  Board  has  kindly  supplied  me  with 
the  results  of  his  sampling  from  which  the  following  table  is 
compiled.  It  forms  a sequel  to  the  table  included  in  the 
Transactions  of  1938. 
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TABLE. 


Dale 

1939 

Horsey  Mill 
Staithe  * 

Hickling  Broad 

Martham  Ferry 

Potter  Heighain 
Bridge 

Depth 

Metres 

Approx. 

Salinity 

°/ 

loo 

Depth 

Metres 

Approx 

Salinity 

°/ 

loo 

Depth 

Metres 

Approx. 

Salinity 

0 

loo 

Depth 

Metres 

Approx. 

Salinity 

°l 

/oo 

Mar. 

22 

— 

— 

0.0 

4.09 

0.0 

2.44 

0.0 

2.24 

— 

— 

1.0 

4.09 

1.0 

2.86 

1.0 

2.24 

June 

1 A 

— 

— 

0.0 

4.56 



0.0 

3.39 

— 

— 

1.0 

4.56 

— 

— 

1.0 

3.33 

Aug. 

2 

0.0 

4.46 

0.0 

4.68 

0.0 

2.34 

0.0 

.64 

1.0 

2.34 

1.0 

4.68 

1.0 

2.45 

1.0 

.58 

Aug. 

21 

— 

— 

0.0 

3.62 

0.0 

1.17 

0.0 

.53 

— 

.. 

1.0 

3.62 

1.0 

1.17 

1.0 

.53 

Sept. 

20 

0.0 

5.34 

0.0 

3.80 

0.0 

2.34 

0.0  | 

2.00 

1.0 

6.66 

1.0 

3.86 

1.0 

2.45 

1.0 

1.77 

* — Salinity  at  this  place  varies  according  to  the  amount  of  pumping 
at  the  moment  when  samples  are  taken,  since  the  mill  pumps 
the  water  out  of  the  dykes  into  the  mere. 


There  has  been  a remarkable  difference  in  the  pace  of  recovery 
between  Somerton  and  Horsey.  The  authorities,  both  Dutch 
and  English,  that  I have  consulted,  all  seem  to  be  agreed  that 
this  difference  is  due  to  the  large  amount  of  fresh  water  which 
is  continually  reaching  the  Somerton  area  from  the  Martham 
and  Winterton  ridge.  In  July  I took  water  samples  within 
half-an-hour  of  each  other  from  the  intakes  of  the  Somerton 
and  Horsey  mills.  The  salinity  of  the  Horsey  Mill  intake, 
that  is  of  the  water  coming  from  the  low  level  dykes  at  Horsey, 
was  double  that  of  Somerton.  This  difference  was  further 
proved  by  the  fact  that  cattle  on  Somerton  marshes  have 
drunk  without  ill  effects  the  water  from  some  of  the  dykes 
throughout  the  summer,  whereas  at  Horsey  fresh  water  has 
had  to  be  carted  every  day  to  all  stock  on  the  marshes. 
The  water  in  the  Horsey  dykes  has  been  above  danger  point 
for  cattle  ever  since  the  flood.  Further,  in  the  Somerton 
area  there  have  been  crops  at  or  about  marsh  level,  which 
have  surprised  the  experts  and  can  only  be  accounted  for  by  this 
influx  of  freshwater  from  high  ground,  which  has  reduced  salinity. 

In  the  middle  of  November,  1939,  after  heavy  rainfall, 
a sample  taken  at  the  end  of  a day’s  pumping,  when  the  dykes 
were  dead  low,  at  the  intake  of  Horsey  Mill,  showed  that  salinity 
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was  still  very  high  : 8.8  °/ou  : this  was  reduced  to  7.40  °/00 
on  Jan.  4th,  1940. 

Vegetation 

A great  deal  of  growth  occurred  in  May  and  June,  1939,  and 
anyone  revisiting  the  district  after  an  absence  of  twelve  months, 
would  have  been  struck  by  the  change  from  red  brown  to 
green.  His  main  shock  would  have  come  from  the  dead  black 
woods  standing  up  out  of  the  green  marshes.  If  he  had 
looked  carefully  into  the  green  of  the  marshes  he  would  have 
found  that  most  of  the  green  consisted  of  reed  and  weed  and 
that  what  grass  existed  was  of  very  poor  quality,  locally 
known  as  " fob.”  On  the  lows  in  the  marshes  there  were  still 
many  bare  red  brown  patches  with  practically  no  growth  at 
all  and  round  them  even  greater  quantities  than  in  1938  of 
sea  weed  ( Salicornia  europaea),  locally  known  as  samphire. 
The  continued  presence  of  this  samphire  gives  an  accurate 
and  unpleasant  indication  of  the  position.  In  Holland  after 
reclaiming  an  area  from  the  sea  or  after  a sea  flood  the  Dutch 
expect  to  be  free  of  samphire  by  the  second  summer.  Owing 
to  our  bad  drainage  we  are  at  least  a year  behind  them. 

On  the  worst  drained  marshes,  which  still  resemble  a salting, 
the  vegetation  consists  of  nothing  but  marine  plants — samphire, 
sea  milkwort,  sea  spurrey,  and  water  grass  (J  uncus  Gerardi). 
The  most  striking  feature  in  May  and  June  on  the  land  just 
above  marsh  level  and  up  to  high  water  mark  was  the  astonish- 
ing growth  of  May  weed,  which  is  not  normally  a very  common 
weed  in  the  district.  This  noxious  plant  has  run  riot  and 
together  with  the  now  familiar  members  of  the  goosefoot 
family,  fat  hen  ( Chenopodium  album)  and  orach  (A triplex 
patula),  docks  and  thistles,  all  of  which  are  as  happy  or  happier 
than  in  1938,  has  smothered  the  land  and  has  to  a large  extent 
defied  the  farmers’  efforts  to  eradicate  it.  Many  of  these 
plants  have  seeded  and  are  likely  to  prove  a serious  problem 
for  some  time  to  come.  It  is,  however,  true  to  say  that  in 
some  areas  just  below  high  water  mark  where  the  goosefoots 
flourished  exceedingly  in  1938,  grass  of  a kind  has  beaten  them 
in  1939.  If  the  salt  content  can  be  sufficiently  lessened  this 
winter,  these  plants,  which  have  thrived  on  a certain  salt 
content  in  1939,  may  not  find  conditions  so  much  to  their 
liking  next  year.  They  may  be  ousted  by  something  less 
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obnoxious  and  the  ring  of  land  which  it  is  possible  to  crop  may 
spread  outwards  down  towards  the  marshes,  particularly 
where  there  is  any  slope  to  help  drainage. 

Of  other  plants  common  rush  so  far  shows  no  sign  of  recovery, 
while  pinrush  (J uncus  maritimus)  and  water  grass  (J uncus 
gerardi ) continue  to  thrive.  The  lows  in  the  marshes  have 
remained  practically  bare,  while  the  portions  a few  inches 
higher  show  a growth  of  weed  and  rough  grass  which  is  of  little 
value.  Ragged  robin,  which  seemed  to  have  been  wiped  out,  is 
reappearing  in  a few  places  and  there  are  also  patches  of 
milk  parsley.  There  is  no  reappearance  of  giant  spearwort, 
but  the  marsh  sow  thistle,  which  grew  late  and  small  but 
(lowered  in  1938,  has  almost  recovered  its  normal  growth. 

Deadly  nightshade  ( Atropa  belladonna)  of  which  there 
were  always  a few  plants,  in  particular  round  Horsey  Hall, 
has  made  an  astonishing  increase,  presumably  owing  to  the 
salt.  It  has  spread  in  all  directions  from  its  old  haunts,  and  is 
now  common  on  the  mere  wall,  in  a wood  near  the  mill,  and  on 
the  edges  of  dykes  which  have  recently  been  bottomfyed. 
Since  the  mud  drawn  from  the  bottom  of  these  dykes  is  im- 
pregnated with  salt,  this  nightshade  appears  to  be  a very 
resistant  plant. 

In  the  patches  where  seed  supplied  by  Mr.  Kennedy  North 
was  sown  for  experiment,  a few  more  species,  which  have  been 
noted  by  Mr.  E.  A.  Ellis,  germinated  and  appeared  in  the 
spring  of  1939,  but  the  proportion  of  Mr.  North’s  seeds  that 
have  withstood  the  salt  is  very  small.  These  patches  have 
now  been  choked  with  native  plants  that  can  thrive  on  salt. 

Some  of  the  plants,  peas,  beans,  etc.,  sown  for  experiment 
in  a salted  kitchen  garden  began,  as  was  expected,  to  fail  in  the 
summer,  when  the  salt  rose  as  evaporation  increased.  Pilot 
peas  were  the  first  to  go  and  failed  completely  ; broad  beans 
shortly  afterwards  began  to  sicken  and  about  5 per  cent,  failed, 
but  the  survivors  eventually  produced  quite  a good  crop  ; 10 

per  cent,  of  Brussels  sprouts  failed  at  the  first  hot  spell.  Maple 
peas,  sweet  peas,  tick  beans,  cauliflower,  savoy  cabbage  and 
common  cabbage,  spinnach  and  potatoes  came  safely  through 
the  summer.  Wheat  and  oats  produced  a fair  crop.  Onions 
were  not  killed,  but  the  largest  was  no  bigger  than  a hazle  nut. 
The  experiment  served  to  prove  that  plants  which  look  fairly 
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well  in  early  Spring  may  be  caught  and  killed  by  the  salt  as  it 
rises  in  the  Summer.  Some  blackcurrant  bushes,  whose  old 
growth  was  killed  in  1938  but  produced  new  growth  from  the 
base  in  that  summer,  were  completely  killed  off  in  August, 
1939. 

The  reed,  as  we  were  told  it  would,  has  shown  a much  better 
growth  in  the  second  year  after  the  flood  than  in  the  first, 
but  it  has  not  yet  returned  to  normal  on  the  lowest  parts  of 
the  marshes.  The  growth  of  giant  sedge  which  was  severely 
checked,  is  still  very  weak,  but  it  is  alive. 

In  1938  the  gladden  or  lesser  bulrush  which  fringes  the 
broads  seemed  to  be  almost  completely  destroyed.  It  forms 
the  “ hover  ” and  much  of  this  hover  broke  up  and  disintegrated 
in  the  winter  of  1938-39,  leaving  a much  larger  area  of  open 
water.  But  on  the  hover  that  remained  the  recovery  of  the 
gladden  has  been  astounding.  It  looks  perfectly  healthy,  is 
very  tall — taller  than  the  reed — and  has  flowered  well.  That 
should  mean  in  time  the  return  of  the  bearded  tits. 

The  only  water  weed,  apart  from  flannel  weed,  which  has 
so  far  returned  to  Horsey  Mere,  is  hair  weed  ( Potamogeton 
peciinaius)  : it  is  choking  up  Hickling  Broad,  and  in  November 
the  edges  of  that  broad  were  all  coated  with  a mass  of  this 
weed  that  had  been  pulled  up  by  coots  and  duck.  It  re- 
appeared at  Horsey  first  in  dykes  taking  water  from  unflooded 
land,  but  has  now  spread  to  practically  all  dykes.  Naias 
marina  which  seemed  to  have  been  entirely  destroyed,  has 
reappeared  in  a few  places,  particularly  on  Heigham  sounds, 
but  not  on  Horsey  mere. 

Trees  and  Shrubs 

The  almost  complete  destruction  of  timber  in  the  salted 
area  is  one  of  the  worst  and  most  lasting  effects  of  the  flood,  for 
the  replanting  of  timber  will  not  be  possible  until  the  salt 
content  of  the  soil  is  reduced  to  .3  per  cent,  at  28  inches,  and 
there  are  several  years  to  wait  for  that.  Of  course  the  timber 
was  poor,  but  it  provided  a much  needed  break  in  the  outline 
and  shelter  in  a wind-swept  country. 

The  trees  that  appeared  to  be  dead  last  year  are  dead.  Those 
which  lost  their  leaves  or  never  put  them  out  show  no  signs 
of  recovery  and  the  bark  is  off  or  beginning  to  peel.  The 
few  exceptions  last  year  to  the  general  destruction  remain 
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exceptions  still— an  occasional  young  oak  in  full  leaf  surrounded 
by  its  dead  brethren,  a group  or  two  of  young  silver  birch  still 
thriving  in  a low  marsh  with  the  older  birch  around  them 
on  the  sides  of  the  dykes  showing  no  sign  of  life,  or  a certain 
amount  of  sprouting  from  the  stem.  I believe  that  these 
isolated  cases  of  survival  are  due  to  underground  springs  of 
fresh  water. 

The  only  other  changes  are  in  some  silver  birch  and  black 
sallow  in  Brayden  marshes,  and  no  where  else  at  Horsey. 
In  this  area,  which  is  all  subject  to  rise  and  fall  of  water  accord- 
ing to  the  direction  of  the  wind  and  the  state  of  the  tide,  some 
of  the  birch  has  sprouted  again  from  the  stem,  giving  a very 
weird  and  ugly  appearance  ; and  black  sallow  has  made 
healthy  shoots  in  many  places.  I am  doubtful  whether  these 
birches  will  eventually  recover,  but  there  seems  good  hope  for 
sallow.  Ash,  alder,  willow  and  chestnut  seem  to  have  very 
little  powers  of  resistance  to  salt,  but  in  one  wood  willow  has 
in  some  cases  shot  again  from  the  base.  There  has  been  no 
recovery  of  rhododendron  or  privet. 

Some  old  bramble  has  put  out  new  shoots,  and  a number  of 
bramble  seedlings  have  appeared  even  at  low  levels.  Tea 
plant  [Lycium  barbarmn),  a climbing  shrub,  has  withstood  very 
strong  doses  of  salt. 

Some  mushrooms  have  reappeared  in  a few  marshes,  but 
nowhere  in  large  quantities,  and  in  areas  where  there  used  to  be 
large  quantities,  there  are  now  none  at  all.  An  ugly  brown 
fungus,  apparently  Psilocvbe  ammophlya,  which  covered  the 
marshes  in  the  autumn  of  1938,  reappeared  in  large  quantities 
in  October,  1939,  on  the  lowest  land. 

Agriculture  and  Drainage 

The  Norfolk  Agricultural  Station  sampled  the  area  exten- 
sively, particularly  in  the  early  Spring  of  1939,  and  as  a result 
only  advised  sowing  a crop  at  or  about  high  water  mark  of  the 
flood.  Their  advice  has  not  everywhere  been  followed  and  the 
warning  so  frequently  given  not  to  plough  salted  land  has  in 
some  cases  been  disregarded.  It  may  well  be  that  those  who 
have  ploughed  will  find  the  same  effects  on  their  land  as  a Dutch 
farmer  I visited,  who  had  ploughed  one  field  in  the  autumn 
after  a three  months'  sea  flood.  Recovery  in  that  field,  he  told 
me,  did  not  begin  for  5 years  and  was  not  complete  23  years 
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after  the  flood,  and  that  was  on  land  drained  to  a degree 
undreamt  of  in  Norfolk. 

The  difference  in  recovery,  between  Somerton  and  Horsey, 
has  already  been  mentioned  in  connection  with  salinity. 
Much  more  cropping  was  done  at  Somerton  than  at  Horsey 
and  some  of  the  results  surprised  the  experts,  both  Dutch 
and  English.  Crops  grew  in  fact  where  according  to  past 
experience,  the)/  should  have  died  from  salt.  This  was  doubt- 
less due  to  the  fresh  water  springs  from  the  high  ground 
continually  washing  the  soil  in  the  salted  area  below.  Whether 
the  sowing  and  still  more  the  gathering  of  those  crops  will 
prove  to  have  been  wise  will  remain  an  open  question  until  the 
effect  on  the  soil  texture  produced  by  these  cultivations  is  seen. 
Some  of  the  Somerton  marshes  where  new  dykes  had  been  dug, 
certainly  produced  much  better  crops  of  hay  than  I saw  else- 
where in  the  flooded  area.  These  marshes  were  some  way  from 
the  foot  of  the  high  ground,  and  it  is  difficult  to  believe  that 
the  result  was  due  to  fresh  water  springs : this  seems  to 

point  to  the  value  of  new  dykes. 

The  Norfolk  Flood  Relief  Committee  initiated  a scheme  for 
bottom fying  the  dykes  in  the  flooded  area,  in  order  to  hasten 
recovery.  The  Relief  Committee  found  one  third  of  the  total 
capital  required  (£6,600),  the  Development  Commission  finding 
two-thirds.  Work  was  begun  at  Horsey  in  February  and  on 
other  parts  of  the  salted  area  in  late  July.  It  was  most 
unfortunate  that  although  the  Ministry  of  Agriculture  gave 
its  general  approval  for  the  scheme  shortly  after  it  was 
demanded  in  March,  final  authority  was  not  given  until  the 
end  of  July.  As  a result  of  this  delay  only  a proportion  of 
the  dykes  scheduled  can  be  cleaned  in  time  for  the  land  to 
reap  the  benefit  of  this  winter's  rains  and  improved  drainage. 
From  the  beginning  of  October  to  December  5th  the  rainfall 
was  C 35  inches  which  should  help  to  wash  out  the  salt. 

The  cleaning  of  the  dykes  is  only  part  of  the  work  needed  for 
recovery  ; there  is  in  addition,  removal  of  the  soil  taken 
from  those  dykes,  and  land  drainage  shallow  or  deep.  The 
person  responsible  for  the  only  really  first-class  drainage  that 
I know  in  East  Norfolk  told  me  that  he  would  want  to  spend 
at  least  £10  per  acre  on  the  salted  land,  but  that  he  would  not 
do  so,  because  he  was  not  satisfied  with  the  sea  defences. 
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The  standard  of  drainage  and  the  rental  from  the  marshes 
in  the  area  has  been  so  low  that  the  mere  beginnings  of  recovery 
have  led  many  to  expect  that  the  marshes  wil  soon  return  to 
the  state  they  were  in  before  the  flood.  It  is  to  be  hoped  that 
the  cleaning  of  the  dykes,  long  overdue  in  any  case  and  essential 
for  getting  rid  of  the  salt,  will  produce  a better  state  of  affairs, 
but  the  presence  of  strictly  maritime  plants  such  as  samphire, 
the  poor  reed  growth,  and  other  signs  show  that  we  are  at 
least  a year,  and  probably  more,  behind  normal  recovery  after 
sea  flood  in  Holland.  There  is  one  difference  between  this 
area  and  a Dutch  “ polder.”  We  have  more  slopes  ; it 
is  not  all  dead  flat,  and  the  slopes  help  natural  drainage  and 
hasten  recovery  upon  them. 

A Dutch  Government  inspector  of  reclaimed  land,  originally 
a farmer,  who  visited  the  flooded  area  in  East  Norfolk  this 
summer  and  made  a careful  inspection  of  the  effects  of 
the  flood,  was  not  impressed  by  the  state  of  farming  in 
this  country.  I will  quote  two  of  his  remarks — 11  Where  a 
Government  neglects  farming  as  yours  has,  it  will  suffer.” 
“ Your  soil  is  better  than  your  farming.”  He  thought  that 
where  there  had  been  a crop  of  mayweed  in  1939,  that  is  above 
marsh  level,  it  ought  to  be  possible  to  grow  an  agricultural 
crop  in  1940.  As  regards  sea  defences,  he  thought  that  Eccles 
was  a in  very  dangerous  state  and  that  the  sea  wall  everywhere 
had  too  steep  a slope  towards  the  sea.  In  Holland  they  are 
never  content  with  a slope  of  more  than  one  in  three,  and  like 
to  see  one  in  five.  He  thought  that  the  new  sea  defences  would 
need  constant  inspection,  particularly  in  regard  to  the  effect 
of  salt  water  on  metal.  There  was  no  north-west  gale  to  test 
the  defences  in  the  winter  of  1938 — 39.  I make  no  apology 
for  the  frequent  references  to  the  Dutch,  for  while  in  this 
country  we  have  to  deal  with  an  occasional  sea  flood,  the 
Dutch  are  dealing  with  the  problem  of  recovering  salted  land 
every  day  of  every  year. 

II.  Effects  on  Animals,  Birds,  etc. 

Mammals 

Otters  were  numerous  during  the  winter  and  summer  and 
killed  a certain  number  of  mallard  in  Brayden  marshes.  They 
have  always  caught  duck  both  in  the  marshes  and  on  the  mere, 
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but  shortage  of  fish  and  absence  of  diving  duck,  owing  to  the 
death  of  the  weed,  has  probably  made  them  concentrate  on 
mallard. 

Stoats  seem  to  have  practically  all  gone  and  there  have 
been  hardly  any  rats  or  mice.  Short-tailed  held  mice  began 
to  re-appear  in  August,  1939,  on  the  mere  wall  and  similar 
situations  ; they  are  now  spreading  fast  and  long-tailed  held 
mice  reappeared  in  October.  Hares  and  rabbits  increased  in 
the  spring  from  a very  small  winter  stock. 

Birds 

Generally  speaking  the  position  as  regards  birds  is  much 
the  same  as  in  1938,  but  there  have  been  developments  for 
which  I can  think  of  no  explanation.  During  the  winter  of 
1938-39,  in  addition  to  the  large  numbers  of  spotted  crake 
on  the  autumn  migration,  there  were  quite  a number  of  water 
rail.  For  no  apparent  reason,  the  water  rail  left  Horsey  in 
April  and  I only  heard  one  later  in  the  summer : they  increased 
again  in  the  autumn.  Possibly  the  destruction  of  the  insects 
on  which  they  feed  their  young  persuaded  them  to  seek  nesting 
quarters  elsewhere,  but  whereas  most  other  birds  have  hung 
on  in  small  numbers,  the  water  rails  seemed  all  to  depart 
together.  No  spotted  crake  were  noticed  in  the  spring  or  in 
the  autumn  ; this  is  probably  due  to  the  disappearance  of  the 
brine  shrimps  which  swarmed  in  1938.  No  coots  bred,  but 
water  hens  and  mallard  seem  to  have  been  fairly  successful  in 
rearing  broods,  which  was  not  the  case  in  1938. 

The  other  striking  feature  of  a different  kind  was  the  abun- 
dance of  yellow  wagtails.  Our  normal  breeding  stock  is  only 
two  or  three  pairs,  and  I had  always  believed  that  this  was  due 
to  lack  of  stock  on  the  marshes.  This  year,  with  practically  no 
stock  on  the  marshes,  we  have  had  far  more  yellow  wagtails 
breeding  than  I have  ever  seen  in  the  district — probably  thirty 
pairs  compared  to  the  normal  two  or  three.  The  first  birds 
to  appear  seemed  to  pass  on,  but  a second  wave  arriving  rather 
late  stayed  and  bred.  1 can  only  imagine  that  some  plant 
or  plants  that  thrive  in  the  salt  attracted  a large  supply  of  the 
particular  insects  which  they  require. 

Another  bird  which  returned  and  bred  in  about  normal 
numbers  was  the  reed  bunting.  Perhaps  they  seemed  rather 
more  numerous  than  they  were,  because  there  was  so  little 
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else  to  see  and  in  normal  times  ears  and  eyes  are  perpetually 
attracted  to  sedge  warblers,  grasshopper  warblers,  and  other 
birds.  Last  summer  the  rougher  marshes  had  practically 
nothing  to  show  but  reed  buntings.  In  any  case  there  was  a 
large  increase  of  them  in  the  summer  of  1939. 

The  number  of  sedge  warblers  was  about  the  same  as  last 
year.  I once  tried  to  count  sedge  warblers  at  Horsey  and 
gave  it  up  as  a bad  job  : it  would  be  quite  easy  now.  Reed 
warblers  were  less  than  last  year,  although  the  reed  showed  a 
better  growth.  A certain  number  of  grasshopper  warblers 
passed  through,  but  very  few  stayed.  The  rest  of  the  warbler 
family,  which  like  drier  ground,  were  practically  confined  to 
the  oasis  and,  with  the  exception  of  garden  warblers,  were 
reduced  to  very  small  numbers.  No  lesser  whitethroats  were 
seen  at  all  and  they  are  normally  common.  Cuckoos  were 
almost  confined  to  the  oasis.  Many  brambling'  fed  on  the 
seeds  of  salt-loving  plants  in  the  Winter  of  1939-40. 

Only  three  pairs  of  bearded  tits  bred  in  the  neighbourhood 
but  they  all  did  their  best  by  rearing  three  broods.  There 
were  none  round  the  Mere. 

One  pair  of  red-backed  shrikes  rested  in  a dead  bramble 
bush  by  the  mill  and  found  sufficient  food  in  the  salted  area  to 
rear  a brood. 

The  dove  family,  unlike  last  summer,  when  wood  pigeons 
and  turtle  doves  nested  all  over  the  marshes  in  dead  bushes, 
did  not  repeat  that  practice.  They  used  live  trees  for  nesting, 
and  while  wood  pigeons  and  stock  doves,  confined  to  a small 
area  but  both  numberous,  found  good  feeding  on  the  salt- 
loving  vegetation,  turtle  doves  were  very  scarce.  This  is 
strange,  for  in  1938  turtle  doves  seemed  to  object  to  the  excep- 
tional conditions  less  than  any  other  bird. 

There  was  a slight  increase  of  bitterns  over  1938,  estimated 
at  five  pairs  compared  to  a normal  ten,  and  there  is  no  reason 
to  suppose  that  they  will  take  long  to  make  up.  There  are 
plenty  of  eels  and  the  absence  of  frogs  is  probably  their  main 
trouble.  Last  year  their  booming  was  apparently  affected 
by  the  salt,  but  this  season  they  recovered  their  voices  and 
in  one  case  at  any  rate  nested  very  early. 

There  were  no  pools  of  fresh  water  available  for  waders  at 
Horsey  and  very  few  green  plover  and  redshank  nested. 
There  were  no  snipe  breeding  and  in  the  winter  both  woodcock 
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and  snipe  were  confined  to  the  neighbourhood  of  one  dyke 
that  contained  sewage.  They  entirely  avoided  the  salted  area. 
In  the  autumn  of  1939  some  snipe  were  seen  and  apparently 
fed  on  salted  marshes  to  some  extent,  but  since  probings  were 
not  seen,  the}'  probably  searched  for  surface  food.  In  any  case 
there  were  no  earth  worms. 

There  were  no  owls  except  little  owls  and  one  pair  of  brown 
owls,  which  after  making  much  noise  and  fuss  in  the  early 
spring  departed  suddenly  in  April.  Barn,  long  and  short-eared 
owls  have  all  avoided  us,  and  will  only  return  with  the  mice 
and  voles.  One  pair  of  sparrowhawks  and  one  pair  of  kestrels 
nested  in  dead  Scotch  firs  in  woods  which  contain  no  live  trees. 
The  kestrels  hunted  far  afield  and  not  on  the  salted  area. 

A pair  of  marsh  harriers  hatched  two  eggs  out  of  five,  the 
other  three  being  unfertile.  Normally  marsh  harriers  hatch 
nearly  all  their  eggs  and  the  lack  of  fertility  in  1938  and  1939  of 
two  breeding  pairs  in  the  Hooded  area  must  in  some  way  be 
attributed  to  the  salt.  Just  before  laying,  a hen  marsh  harrier 
is  given  a great  many  kills  by  the  cock  (I  have  seen  five  kills 
given  in  an  hour)  ; lack  of  food  and  the  need  to  travel  long 
distances  to  their  feeding  ground  out  of  the  salted  area  mav 
have  made  this  high  feeding  impossible  and  in  some  mysterious 
way  diminished  the  fertility  of  the  hens. 

In  the  summer  of  1938  the  colony  of  lesser  terns  changed 
their  breeding  quarters  from  the  beach  by  Horsey  gap  to  the 
large  expanse  of  sand  and  shingle  swept  inland  by  the  flood 
through  the  breach.  They,  together  with  ringed  plover,  have 
used  the  new  site  again  this  year.  When  interest  in  the 
breach  diminishes,  this  place  will  become  freer  of  visitors  than 
the  old  one  on  the  beach,  but  so  far  the  birds  have  had  to 
put  up  with  a good  deal  of  disturbance  from  people  coming  to 
inspect  the  sea  defences. 

Throughout  the  winter  of  1938-39  no  diving  duck  staved 
on  the  Mere,  owing  to  the  absence  of  weed,  which  has  been 
the  great  attraction  for  them  in  the  past.  In  the  autumn  of 
1939,  although  pochard  scaup,  golden-eye  and  tufted  duck- 
looked  at  the  mere,  none  of  them  would  stay,  and  in  most  cases 
one  glance  from  the  air  was  enough  to  make  them  shy  off  as  if 
they  had  been  shot  at.  Swans  returned  in  the  summer  of 
1939,  but  did  not  breed.  Cormorants  fished  the  mere  regularly 
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in  the  autumn.  In  contrast  diving  duck  in  fair  quantities 
resorted  to  Heigham  sounds  and  to  some  extent  to  Hickling 
in  the  autumn  of  1939.  Coots,  moreover,  were  numerous  there. 
In  November,  when  there  were  probably  1,000  coots  at  Hickling, 
there  were  exactly  4 at  Horsey.  Rather  more  mallard  bred 
at  Horsey  in  1939  than  in  1938,  but  the  difference,  was  not 
nearly  so  marked  as  at  Hickling,  where  the  mallard  had  an 
exceptional  breeding  season,  possibly  owing  to  the  absence  of 
pike.  No  shoveller  teal  or  garganey  were  seen  at  Horsey  in 
the  summer  of  1939. 

Reptiles 

Adders  were  confined  to  the  warren,  which  was  left  almost 
untouched  by  the  flood.  Very  few  frogs  or  toads  were  seen 
and  I do  not  think  that  any  of  their  spawn  hatched. 

Fish,  etc. 

A very  small  number  of  quite  young  pike  were  seen  in  the 
spring.  Plenty  of  eels,  a few  bream,  roach,  and  an  occasional 
perch,  were  caught  in  Horsey  Mere  during  the  summer,  but 
I have  not  yet  heard  of  a rudd  or  a tench.  The  enormous 
quantities  of  brine  shrimp  which  were  seen  round  the  edges 
of  the  mere  and  in  the  dykes  of  Brayden  marshes  have  vanished. 
All  the  barnacles  that  invaded  Horsey  Mere  apparently  died 
in  the  winter  of  1938-39.  The  brackish  water  hydroid  ( Cordy - 
lophera  lacustris),  appeared  in  the  mere  in  1939. 

Insects,  Etc. 

The  number  of  swallowtail  butterflies  was  about  the  same 
as  last  year,  but  there  is  more  hope  of  those  that  hatched 
surviving  and  breeding  for  ragged  robin  flowered  in  a few 
places  and  there  was  a certain  recovery  of  milk  parsley.  Until 
these  two  plants  regain  their  former  abundance  in  the  marshes, 
swallowtails  will  be  scarce. 

No  dragonflies  were  seen  in  May  and  June,  but  they  were 
quite  numerous  in  September. 

There  seemed  to  be  far  more  mosquitos  in  the  early  spring 
than  usual,  and  the  horseflies  were  a pest  in  the  late  summer. 

I realize  that  a worm  is  not  an  insect,  but  it  has  got  to  go 
in  somewhere,  for  it  is  a valuable  barometer  of  recovery. 
So  far  worms  have  only  spread  a very  short  distance  out  from 
the  oasis,  which  was  their  one  refuge  at  Horsey.  It  is  easy  to 
see  how  far  the  worms  have  travelled  by  the  mole  hills. 
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II  Detailed  Observations  on  the  Flora  at  Horsey,  1939 

By  M.  B.  Ellis 

The  following  notes  are  based  mainly  on  a brief  survey  made 
during  the  second  week  of  August,  1939.  Lists  were  made  of 
plants  growing  in  specific  areas.  The  regions  dealt  with  include 
several  low-lying  salted  marshes,  the  ground  at  the  foot  of 
two  mills  (Horsey  and  Brograve),  the  verges  of  the  coast  road, 
a low-level  wood  and  waste  ground  directly  north  of  Horsey 
Mill,  parts  of  Brayden  marshes,  the  waters  of  the  Mere  and  the 
Waxham  Cut. 

It  has  been  thought  unnecessary  to  say  much  about  plants 
recorded  last  year ; hence  in  the  appendix  only  freshly- 
appearing  species  or  those  which  had  seemed  to  be  exterminated 
ajid  are  now  known  to  have  survived,  are  given.  Three 
habitats  have  been  chosen  for  more  detailed  notes  : — 

(1)  Aquatic,  viz.,  Horsey  Mere,  Waxham  Cut  and  other  dykes 

(2)  Low-Lying  Salt-Affected  Marshlands 

(3)  Sphagnum  Region  of  Brayden  Marshes. 

Finally  some  suggestions  are  made  about  the  way  in  which 
the  area  has  been  recolonised. 

1 . Aquatic 

An  investigation  of  the  waters  of  the  Mere  itself,  the  Cut  to 
Waxham  and  the  adjacent  dykes,  yielded  interesting  results. 
The  dominant  plant  growing  in  the  water  is  Potamogeton 
pectinatus,  locally  known  as  hair  weed  ; this  is  known  to  be 
salt-tolerant  and  its  spread  during  the  past  year  has  been  very 
rapid.  Large  patches  were  found  in  the  Mere,  particularly  in 
its  bays,  and  throughout  the  length  of  the  Cut.  P.  pectinatus 
bears  fruits  in  abundance  and  also  propagates  vegetatively  by 
subterranean  tubers,  axillary  buds  and  creeping  rootstocks. 
It  is  very  readily  grown  from  seed  (McAtee,  Ref.  1)  and  seed 
production  has  probably  played  a considerable  part  in  its 
rapid  recolonisation  of  these  waters.  Sauvagean  (Ref.  2) 
recorded  seedlings  of  Potamogeton  crispus,  P.  perfoliatus  and 
P.  pectinatus  within  less  than  one  year  after  the  seeds  were 
placed  in  laboratory  cultures.  Seeds  of  P.  natans  remained 
dormant  for  3 to  4 years  before  germinating.  It  is  interesting 
to  note  in  this  connection  that  the  first  three  were  found  this 
year,  but  not  P.  natans. 
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The  only  other  species  of  Potamogeton  recorded  was  P. 
pusillus  from  a small  dyke  in  a wood  north  of  the  Horsey  Mill 
Dyke.  Fresh  springs  undoubtedly  run  into  this  ; its  salinity 
now  being  very  low,  0.6  per  thousand,  as  compared  with  3.51 
of  the  Mere.  Other  plants  occurring  with  it  are  Myriophyllum 
spicatum  (water  milfoil),  Callitriche  obtusangula  (starwort), 
Hippuris  vulgaris  (mare’s-tail),  Lemna  minor  (duckweed)  and 
Potamogeton  pectinatus. 

M . spicatum  was  found  in  one  bay  on  the  south  side  of  the 
Mere,  at  the  entrance  of  Waxham  Cut  on  the  north  side  and 
all  the  way  along  the  Cut,  becoming  increasingly  plentiful 
towards  the  Waxham  end.  Two  other  plants  were  found 
growing  in  the  Cut  : C eratophyllum  demersum  (hornwort)  and 
Hippuris  vulgaris,  the  latter  in  one  place  only,  opposite  Brograve 
Mill.  The  Mere  appeared  to  be  devoid  of  filamentous  algae  ; 
in  the  spring,  however,  numerous  balls  of  Cladophora  sauteri 
(flannel  weed)  were  observed. 

The  marginal  plants  of  the  Mere  included  three  species  only  ; 
Typha  angusti folia  (Lesser  reed-mace  or  gladden)  dominant  in 
most  places ; Phragmites  communis  (reed)  mixed  here  and 
there  with  Typha,  but  occasionally  pure,  as  at  the  edge  of  the 
wood  on  the  south  side ; and  Scirpus  lacustris  (common 
bulrush)  which  occurred  patchily  along  the  south  side  and 
formed  two  islands,  one  near  the  middle  of  the  Mere  and  one 
at  the  entrance  to  the  Cut. 

2.  Low-Lying  Salted  Marsh 

Four  low-lying  salted  marshes  were  examined  and  the  results 
obtained  from  them  correlated.  Three  of  the  marshes  lay  in 
the  vicinity  of  Horsey  Mill  and  one  to  the  east  of  Brograve 
Mill.  The  facies  or  general  aspect  of  the  vegetation  was 
considered  in  relation  to  soil  level.  On  the  slightly  raised 
parts  of  the  marshes,  Holcus  lanatus,  locally  known  as  fob 
grass  or  white-eared  grass,  was  the  dominant  plant,  almost 
purely  so  over  large  areas.  On  the  lower  ground,  forming 
large  or  small  “ pans,”  there  occurred  open  associations  with 
Salicornia  europea  (marsh  samphire)  and  its  var.  procumbens, 
Atriplex  patula  (Orach),  Spergularia  salina  (sea  spurrey)  and 
Juncus  gerardi  (locally  called  water  grass)  as  local  or  co- 
dominants. Associates  in  these  pans  on  one  or  other  of  the 
marshes  were  Juncus  maritimus  (pin-rush),  Glam : maritima 
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(sea  milkwort),  Cakile  maritima  (sea  rocket),  and  Aster  tripo- 
lium  (sea  aster).  Favouring  the  lower  levels,  though  not 
strictly  inhabitants  of  the  pans,  were  the  grasses  Lepturus 
filiformis,  Alopecurus  geniculatus  and  Poa  subccerulea.  On 
the  higher  ground  other  grasses  included  Agropyron  repens, 
Agrostis  tenuis,  Lolium  perenne,  Festuca  rubra,  Poa  annua  and 
Dactylis  glomerata  the  last-named  being  distinctly  scarce. 

Where  these  marshes  were  intersected  narrow  dykes, 
reeds  grew  in  abundance  along  their  edges  ; in  places  mixed 
with  or  replaced  by  Scirpus  taberncemontani . Eleocharis 
uniglumis  and  Scirpus  maritinms  were  recorded  from  one 
marsh  near  Horsey  Mill.  The  presence  of  clovers  after  salting 
is  supposed  to  be  an  indication  that  the  land  is  beginning  to 
recover.  In  this  connection  the  reappearance  of  a little  Dutch 
clover  (T.  repens)  and  of  three  other  legumes,  T.  dubium,  Lotus 
tenuis  and  Vicia  angusti folia,  is  encouraging. 

3.  Sphagnum  Region  of  Brayden  Marshes 

The  Brayden  marshes  are  subject  to  the  same  conditions  as 
the  Mere  itself  and  are  directly  connected  with  it,  since  there  is 
no  protective  bank  or  wall  dividing  these  marshes  from  the  mere 
or  Waxham  cut.  Both  the  mere  and  Brayden  marshes  are 
subject  to  constant  rise  and  fall  of  water,  due  to  varying  condi- 
tions of  tide  and  wind.  This  means  that  both  are  being 
recurrently  inundated  with  fresh  water  from  outside  the 
flooded  area.  This  is  not  the  case  with  any  of  the  rest  of  the 
flood  area  at  Horsey,  which  receives  no  fresh  water  except 
the  rain  that  falls  on  it  and  a certain  amount  of  spring  water, 
and  is  drained  only  by  pumping  into  the  Mere. 

One  of  the  most  interesting  parts  of  Brayden  marshes  dealt 
with  was  a strip  of  marsh  lying  north  of  the  Mere  and  west 
of  the  entrance  to  Waxham  Cut.  The  presence  of  large 
quantities  of  Sphagnum  here  may  account  for  the  survival  of 
many  of  the  flowering  plants  and  ferns.  The  moss  itself  is 
flourishing.  On  the  raised  wall  bordering  the  marsh  to  the 
north  and  east,  grasses  and  climbing  plants  were  found  to 
predominate.  Brambles  were  sending  out  new  shoots.  Cleavers 
(i Galium  aparine),  the  large  bindweed  ( Calystegia  sepium), 
bittersweet  and  climbing  fumitory  were  all  flowering  profusely. 
The  grasses  included  Arrhenatherum  elatius,  Agropyron  repens, 
Poa  trivialis,  Holcus  lanatus  and  Phragmites.  On  this  strip  of 
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marsh  the  vegetationjis  rapidly  returning  to  its  normal  condi- 
tion in  contrast  to  most  of  Brayden,  where  the  sedge  growth  is 
still  weak.  The  most  evident  permanent  damage  that  has 
been  done  is  to  the  trees,  but  even  with  these  signs  of  life  were 
found  to  be  frequent  on  this  particular  marsh.  Well-grown 
birches  and  elders  were  sprouting,  the  leafy  branches,  however, 
were  borne  well  down  the  old  trunks.  The  leaves  on  the  birch 
trees  were  all  deeply  incised  ; the  catkins  contained  ripe 
well-formed  fruits.  Seedlings  found  among  the  Sphagnum 
included  those  of  oak  ( Quercus  robur),  birch  ( Betula  pubescens) 
and  sallow  ( Salix  atrocinerea). 

The  recovery  of  this  marsh  may  be  best  illustrated  by 
enumerating  the  typical  marsh  plants  found  in  full  foliage, 
many  of  them  also  in  flower  or  fruit.  They  included  Stellaria 
dilleniana  palustris,  Epilobium  hirsutum  with  very  deep  red 
flowers,  E.  palustre,  Hydrocotyle  vulgaris,  Siam  erectum,  Oenanthe 
lachenalii,  Peucedanum  palustre,  Galium  palustre,  Eupatorium 
cannabinum,  Cirsiutn  palustre,  Lysimachia  vulgaris,  Mentha 
aquatica,  Scutellaria  galericulata,  Rumex  hydrolapathum,  Iris 
pseudacorus,  Juncus  subnodulosus,  Cladium  mariscus,  Carex 
riparia,  C.  acutiformis,  C.  paniculata  and  Phragmites  communis. 
Lychnis  flos-cuculi  was  recorded  earlier  in  the  year. 

Ferns,  including  the  crested  and  the  royal,  used  to  be  known 
at  this  spot  ; in  1938  they  showed  no  signs  of  life,  but  this 
year,  with  four  other  species  of  ferns,  they  have  been  re-found  : 
Athyrium  filix-foemina,  Dryopteris  cristata,  D.  spinulosa,  D. 
aristata,  I),  thelypteris  and  Osmunda  regalis  (the  last  produced 
fruiting  as  well  as  vegetative  fronds). 

Methods  of  Re-colonisation 

It  is  worth  while  to  consider  briefly  ways  in  which  recolonisa- 
tion  of  the  area  has  been  and  is  being  brought  about: — (1) 
Certain  vegetative  organs  survived  immersion  in  salt  water 
and  after  a while  put  forth  new  shoots.  This  took  place  in 
the  cases  of  reed,  lesser  reed-mace,  Cladium  mariscus  and  like 
plants,  where  adequate  protection  is  afforded  the  young 
growing  organs.  Similarly  a few  shrubs  and  trees,  e.g.,  birch, 
oak,  cider,  privet,  have  this  year  shown  leaf ; the  living 
branches,  however,  are  mostly  borne  low  down  on  the  trunks. 
(2)  Seeds  of  salt-loving  and  salt-tolerant  species  have  ger- 
minated quite  naturally  and  propagated  themselves  in  their 
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newly-prepared  ground.  Here  one  includes  Salicornia  europcece, 
Suceda  maritima,  A triplex  patula,  Glaux  maritima  and  other 
salt-marsh  plants.  The  only  question  for  them  was  the  one 
of  dispersal  and  most  wrere  water-borne  during  the  flood. 
(3)  Some  seeds  of  the  original  (pre-flood)  flora  floated  on  the 
surface  of  the  water  for  a shorter  or  longer  period  without 
injury  and  came  to  rest  on  the  surface  of  the  soil  when  the 
flood  subsided.  Certain  of  these,  though  unable  to  grow  at 
once  in  the  salted  soil,  rested  awhile  and  germinated  success- 
fully after  the  rains  had  lowered  the  salt  content.  Work  by 
Miss  R.  E.  Dowling  (Ref.  3)  on  Plantago  coronopus  is  interesting 
from  this  standpoint.  In  this  plant  a high  salt  content,  up  to 
40  parts  per  thousand,  does  not  injure  the  seeds,  which  however 
do  not  germinate  under  these  conditions.  They  do  so  when 
the  salt  content  is  suitably  reduced  to  about  20  parts  per 
thousand.  I suggest  that  quite  a number  of  plants  recolonised 
the  district  in  this  way.  (4)  Buried  seeds,  either  washed  to 
the  surface  by  the  flood  or  remaining  in  the  top  layers  more 
or  less  undisturbed,  may  have  survived  to  germinate  in  some 
instances.  From  available  data  it  appears  that  on  salt  marshes 
comparatively  few  species  have  seeds  buried  in  a viable  condi- 
tion in  any  appreciable  numbers.  Exceptions  mentioned  by 
W.  E.  Milton  (Ref.  4)  include  species  of  Agrostis  ; possibly 
the  seedlings  of  Agrostis  tenuis  which  appeared  so  abundantly 
in  October  1938  constituted  an  example  of  this.  (5)  Seeds 
borne  by  wind  from  plants  growing  on  adjacent  higher  lands 
which  were  not  inundated.  Here  one  may  include  many  of 
the  composites  ; the  appearance  of  many  such  in  1939  was 
no  doubt  due  to  their  seeds  being  wind-borne  from  surrounding 
higher  ground.  With  many  plants  it  is  difficult  to  place 
seedlings  in  one  or  other  of  the  above  categories  ; however, 
where  plants  re-occur  in  their  former  habitats  it  seems  certain 
that  they  may  be  placed  in  either  (3)  or  (4).  Of  particular 
interest  was  the  reappearance  this  year  of  seedlings  of  the 
deadly  nightshade  ( Atropa  belladonna)  in  and  about  their 
former  stations  near  the  Mere. 
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APPENDIX 

By  E.  A.  and  M.  B.  Ellis 

List  of  plants  found  living  in  the  flood  area  at  Horsey  in  1939  and 
not  noticed  previously  : — Ranunculus  sceleratus,  Corydalis  claviculata, 
Fumara  officinalis,  Cardamine  hirsuta,  Erophila  verna,  Sisymbrium 
alliaria,  Erysimum  cheiranthoides,  Thlaspi  arvense,  Cerastium  vulgatum, 
C.  viscosum,  Stellaria  dilleniana  palustris,  Sagina  apetala,  Geranium 
dissectum,  Trifolium  dubium,  Lotus  tenuis,  Vicia  angustifolia,  Prunus 
domestica,  Callitriche  obtusangula,  Epilobium  an gusti folium,  E.  palustre, 
Conium  maculatum,  Daucus  carota,  Caucalis  anthriscus,  Beilis  perennis, 
Aster  tripolium,  Erigeron  canadensis,  Achillea  millefolium,  Senecio 
jacobcea,  S.  erucifolius,  Arctium  minus,  Lapsana  communis,  Hypochceris 
radicata,  Leontodon  nudicaulis,  Tragopogon  pratensis,  Ligustrum  vulgare, 
Nepeta  hcderacea,  Scutellaria  galericulata,  Stachys  silvatica,  Lamium 
album,  Polygonum  amphibium  terrestre,  Rumex  con glome  ratus,  R. 
acetosa,  R.  acetosella,  Betula  pubescens,  Juncus  subnodulosus,  Potamoge- 
ton  pusillus,  Eleocharis  uniglumis,  Phalaris  canariensis,  Aira  prcecox, 
Trisetum  flavescens,  Poa  subccerulea,  Festuca  elatior  hybrid  with  Lolium 
perenne,  Festuca  rubra,  Bromus  hordeaceus,  Agropyron  pungens,  Lepturus 
ftliformis  and  Triticum  cestivum  (wheat). 

Species  which  had  apparently  succumbed  in  1938  but  re-appeared 
in  1939  : — Ranunculus  acris,  R.  bulbosus,  Trifolium  pratense,  T.  repens, 
Vicia  cracca,  Rubus  fruticosus,  Rosa  canina,  Hippuris  vulgaris,  Epilo- 
bium hirsutum,  Sium  erectum,  Sambucus  nigra,  Galium  palutre,  G. 
aparine,  Cirsium  palustre,  Lysimachia  vulgaris,  Myosotis  palustris, 
Atropa  belladonna,  Mentha  aquatica,  Rumex  hydrolapathum.  Iris 
pseudacorus,  Potamogeton  perfoliatus,  P.  crispus,  Scirpus  lacustris, 
Carex  acutiformis,  Alopecurus  pratensis,  Calamagrostis  canescens, 
Holcus  lanatus,  Arrhenatherum  elatius,  Cynosurus  cristatus,  Dactylis 
glomerata,  Poa  pratensis,  P.  trivialis,  Festuca  elatior,  Bromus  sterilis, 
Lolium  perenne. 


Plants  from  Seeds  Sown  Experimentally. 

In  1939  a few  more  species  appeared  on  the  plots  at  Horsey 
where  seeds  of  250  kinds  were  put  in  the  previous  year.  The 
seedlings  which  came  up  became  somewhat  smothered  by  the 
native  weeds  and  cannot  be  said  to  have  flourished.  They 
comprised  the  following  : — Papaver  apalum , Papaver  lecoquii, 
Cochlearia  anglica,  Crambe  cordifolia,  Erysimum  cheiranthoides, 
Gvpsophila  perfoliata,  Gypsophila  elegans,  Silene  armeria,  Silene 
cretica,  Galega  officinalis,  Lupinus  polyphyllus,  Coriandrum 
sativum,  Anthemis  austriaca,  Anthemis  arvensis,  Echinops 
horrid  us  and  A per  a spica-venti. 
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Micro-Fungi. 

Several  rusts  re-appeared  on  plants  growing  in  salted  marshes 
at  Horsey  in  1939,  viz.,  Puccinia  arenarice  on  chick  weed,  P. 
conii  on  hemlock,  P.  bullata  on  milk  parsley,  P.  cirsii-lanceolati 
on  spear  thistle,  P.  obtegens  on  creeping  thistle,  P.  lapsance  on 
nipplewort,  P.  leontodontis  on  autumnal  hawksbit,  P.  sonchi 
on  prickly  and  marsh  sowthistles,  P.  polygoni-amphibii  on  the 
terrestrial  form  of  amphibious  persicaria,  P.  cladii  on  Cladium 
marisciis,  P.  phragmitis  on  curled  dock  and  reed,  P.  magnusiana 
on  reed,  Uromyces  polygoni  on  knotgrass,  U . ntmicis  on  curled 
dock,  Phragmidium  violaceum  on  blackberry  and  Coleosporium 
senecionis  on  common  and  heath  groundsels. 

Other  micro-fungi  found  included  Phomopsis  salicina  on 
willow,  Cytospora  ambiens  on  oak,  Phomopsis  incarcerata  and 
Camarosporium  rosce  on  dog  rose,  Discella  strobilina  var.  accedens 
on  cone-scales  of  Scots  pine,  Hendersonia  culmiseda  and  Napi- 
cladium  arundinaceum  on  reed  and  Corvneopsis  rubi  on  blackberry. 
Miscellaneous  Notes. 

Old  shells  of  estuarine  mollusca  were  found  in  mud  taken 
from  the  main  dyke  at  Horsey  Mill,  relics  of  an  earlier  period 
when  this  region  was  in  communication  with  the  sea,  viz. 
My  a arenaria,  Scrobicularia  plana,  Cardium  edule,  Macoma 
balthica  and  Peringia  ulvce.  None  of  these  species  lives  in  the 
Horsey  district  at  the  present  time  ; all  of  them  are  present  in 
the  estuary  of  Breydon. 

The  hydroid  Cordylophora  lacustris  re-appeared  in  Horsey 
Mere  and  Waxham  Cut  in  1939. 

In  March  and  April  large  numbers  of  Limnophilid  midges, 
Symplecta  stictica  were  found  frequenting  the  salt-killed  woods 
at  Horsey. 
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The  sections  are  shown  by  heavy  lines. 

The  line  on  Golf  Links  Marsh  is  shown  about  eight-tenths  of  an  inch  to  the  right  of  the  final  ‘ e’  in  Brancaster  Golf  Course, 
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V 

SCOLT  HEAD. 

1.  Report  for  1939  by  J.  A.  Steers. 

Rate  of  Sedimentation  on  the  Marshes  : — 

In  the  Report  for  1936-37  a brief  comment  was  made  on  this 
matter.  The  full  details  then  available  were  published  in 
the  Geological  Magazine,  January,  1938.  Since  then  two  more 
years’  records  are  available.  All  the  lines  were  re-investigated 
in  June,  1939,  and  some  interesting  results  were  obtained. 
The  outline  map  of  the  island  gives  the  position  of  the  lines. 
It  is  essential  to  realize  that  the  marshes  are  of  different 
heights.  Aster  (Plantago)  Marsh,  and  the  Golf  Links  Marsh 
could  not  be  tied  to  the  general  levelling,  but  the  following 
summary  will  give  the  relations  of  the  . other  lines  : — 

a.  Station  1 on  the  Lower  Hut  Marsh  line  is  0.80  feet  lower 
than  station  1 on  the  Upper  Hut  Marsh  line. 

b.  Station  1 on  Missel  Marsh  line  is  0.52  feet  lower  than  station 
1 on  Lower  Hut  Marsh. 

c.  Station  1 on  Missel  Marsh  is  1.32  feet  lower  than  station  1 
on  Upper  Hut  Marsh  line. 

In  the  several  sections  accompanying  this  report,  the  level 
of  the  marsh  surface,  at  each  station,  is  that  for  June-July, 
1937*.  The  lines,  i.e. — the  apparent  surface  of  the  marsh 
and  sections  of  the  creeks — joining  these  stations,  are  only 
approximate.  It  is  impracticable  to  level  every  foot  of  the 
marsh  surface.  The  vertical  scale  on  which  the  marsh  surface 
is  shewn  is  one  centimetre  to  one  foot  ; the  creeks  are  shewn 
on  this  same  scale  and  are  also  carefully  shewn  in  relation  to 
the  stations.  The  vertical  columns  shewing  the  amount  of 
sediment  accreted  before  and  after  June-July,  1937,  are  on  a 
metric  scale.  In  reading  the  sections  it  is  essential  to  bear 
in  mind  these  two  different  vertical  scales.  The  part  of  any 
vertical  column  below  the  marsh  surface  indicates  the  amount 
of  accretion  in  the  21  months  before  June-July,  1937  ; the 

♦To  simplify  reading  the  sections,  Station  No.  1 on  each  line  is  placed 
at  an  arbitrary  height  of  10  feet  on  the  vertical  scale.  Referred  to 
Ordnance  Datum  No.  1 Stations  on  Upper  Hut  Marsh.  Lower  Hut 
Marsh,  and  Missel  Marsh  are  9.16,  8.36  and  7.84  feet  in  height.  For 
reasons  given  in  the  text  the  other  lines  cannot  be  related  to  this 
datum,  and  10  feet  remains  quite  arbitrary. 
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part  above  indicates  the  amount  of  accretion  in  the  24  months 
since  that  date. 

It  will  probably  be  most  satisfactory  to  direct  attention  to 
the  main  points  which  these  sections  demonstrate  : — 

1.  Sedimentation  rates  are  usually  highest  in  the  lowest 
marshes.  This  is  best  seen  on  Missel  Marsh,  or  by  com- 
paring Lower  and  Upper  Hut  Marsh. 

2.  The  rate  and  amount  of  sedimentation  is  usually  greater 
near  big  creeks,  provided  (a)  that  there  is  a thick  spread  of 
vegetation  to  trap  the  silt*,  and  ( b ) that,  particularly  in 
the  older  marshes,  there  is  thick  Obione  bordering  the 
creeks. 

Although  Norton  Creek  is  the  largest  creek,  it  appears 
to  have  little  or  no  direct  effect  on  the  rate  of  accretion. 
This  statement,  of  course,  only  applies  to  the  marshes 
investigated  ; a different  result  would  probably  be  found, 
e.g.,  in  the  Great  Obione  fringe  at  the  eastern  end  of  Norton 
Creek.  However,  on  Hut  and  Missel  marshes  the  banks 
of  Norton  Creek  slope  gradually,  and  the  vegetation  on 
them  is  often  sparse.  These  two  factors  apparently  cause 
the  amount  of  silting  to  decrease.  On  the  other  hand, 
the  deeper  marsh  creeks,  especially  in  the  thickly  plant- 
covered  areas,  nearly  always  shew  high  accretion  amounts 
near  their  banks. 

3.  Golf  Links  marsh  is  unlike  the  others  in  that  it  has  a 
narrow  mouth  (i.e.,  is  a closed  marsh),  and  for  this  reason 
sedimentation  may  be  higher  than  the  average  for  open 
marshes  of  the  same  height.  It  is  unfortunate  that  its 
position  made  accurate  levelling  of  it  in  relation  to  the 
other  marshes  impossible.  It  does,  however,  demonstrate 
extremely  well  the  falling  off  of  the  rate  of  accretion  with 
increasing  distance  from  the  main  creek  draining  it. 

4.  On  the  Lower  Hut  Marsh  line  the  amount  of  accretion,  bar 
minor  and  probably  insignificant  variations,  is  generally 
similar  throughout.  There  are,  however,  two  noteworthy 
exceptions  to  this  : — (a)  Station  1 shews  very  little  silting  ; 
this  is  almost  certainly  connected  with  the  fact  that  this 
station  is  in  a relatively  bare  area  ; (b)  Station  6 shews 
an  unusually  high  rate  ; this  station  is  in  a narrow  “ penin- 


*For  details  of  the  vegetation,  see  Geol.  Mag.,  Jan.,  1938. 
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X.B.  Number  I station  is  at  the  Southern  end  of  the  section. 
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N.B.  Ihe  Northern  ends  of  the  Missel  Marsh  line  and  the  longer  line  on  Aster  Marsh  are  at  the  right  of  the  sections. 
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sula  ” between  two  deep  creeks,  and  is  in  thick  Obione,  both 
factors  favouring  high  rates.  It  will  also  be  noticed  that 
there  is  no  clear  evidence  of  either  increase  or  decrease  of 
sedimentation  towards  Norton  Creek.  The  southern  end 
of  the  line  is  some  distance  from  the  sloping  banks  of  this 
creek.  (Norton  Creek  is  to  the  right  of  station  23). 

5.  On  Missel  Marsh  sedimentation  is  fairly  uniform  through- 
out. There  are,  however,  a few  points  worthy  of  comment. 
Station  10  is  in  most  ways  comparable  to  station  6 on 
Lower  Hut  Marsh,  but  differs  in  that  a good  deal  of  sand, 
rather  than  silt,  is  accreting.  Stations  1 and  3 are  curious 
because  they  show  less  amounts  than  they  did  two  years 
ago.  Both  are  in  bare  areas,  except  for  loose  Pelvetia,  and 
consequently  support  the  view  that  until  a marsh  is  thickly 
plant-covered  sedimentation  is  either  slow,  or  may  be 
temporarily  replaced  by  minor  erosion.* 

6.  Upper  Hut  Marsh  stands  at  a higher  level  than  the  others, 
and,  for  this  reason  alone,  shews  a smaller  rate  of  accretion. 
The  sand  at  the  stations  near  the  dunes  on  Butcher’s  Beach 
has  clearly  been  blown  away,  and  so  these  stations  give  no 
record.  Apart  from  these,  and  also  stations  8 and  9 which 
are  anomalous,  the  line  again  illustrates  very  well  the 
decrease  in  the  rate  of  accretion  awa}’  from  the  main  creek. 

7.  This  point  is  also  well  seen  in  the  longer  line  on  Aster 
( Plantago ) marsh.  This  line  differs  from  the  others  in 
having  a definitely  steeper  slope  throughout,  and  the  high 
values  recorded  for  station  10  are  clearly  related  to  its 
lower  level,  its  position  near  the  main  creek,  and  to  the 
thick  Obione  in  which  it  is  situated. 

8.  Slight  and  perhaps  significant  differences  are  reflected 
in  the  sedimentation  on  all  the  lines  in  the  21  months 
preceding  June — July,  1937,  and  the  24  months  since 
that  time. 

(a)  On  Lower  Hut  Marsh,  except  for  Station  6,  the 
amounts  in  the  second  period  are  slightly  less  than  in  the 
first  period. 

*The  readings  for  1939  are  shown  by  small  horizontal  lines  alongside 
the  sections  ; the  amount  of  accretion  should,  for  1935-39,  be  read 
upwards  from  the  bottoms  of  the  vertical  columns.  In  1937  the  sand 
at  Station  11  could  not  be  found.  It  has  been  assumed  in  the  section 
that  the  amount  of  accretion  was  the  same  both  before  and  after  1937. 
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(b)  Although  there  are  several  exceptions  the  converse 
generally  applies  to  Missel  Marsh. 

( c ) On  the  longer  line  on  Aster  ( Plantago ) marsh,  the 
sedimentation  at  the  lower  stations  is  usually  greater  in 
the  second  period  ; the  converse  applies  to  the  upper 
stations.  The  shorter  line  at  right  angles  shows  but  little 
difference  between  the  two  periods. 

( d ) On  Golf  Links  marsh  the  amounts  are  generally 
higher  during  the  second  period. 

( e ) Upper  Hut  Marsh  affords  no  satisfactory  data.  At 
all  stations,  except  number  12,  the  rates  for  both  periods 
are  low.  In  general  the  accretion  for  the  second  period  is 
very  slightly  higher  than  for  the  first  period.  This  is  odd 
considering  the  height  of  the  marsh  along  this  line. 

9.  If  we  consider  (a)  to  (e)  inclusive  it  appears  that,  with  the 
exception  of  Upper  Hut  Marsh,  the  total  amount  of  sedi- 
mentation shews  a tendency  to  fall  off  on  the  higher  marshes, 
but  to  increase  on  the  lower  and  closed  (Golf  Links)  marshes, 
but  it  does  not  necessarily  follow  that  the  rate  per  month 
at  any  station  shews  an  increase  in  the  second  period. 
Whilst  this  is  to  be  expected  it  must  be  emphasised  that 
two  periods  of  approximately  two  years  each  probably 
afford  insufficient  evidence  upon  which  to  base  any  definite 
statement.  But  the  measurements  as  a whole  appear  to 
confirm  the  general  impression — namely,  that  (a)  the 
rate  of  sedimentation  is  slow  until  a marsh  is  covered  with 
a fairly  thick  vegetation  and  has  already  accumulated  a 
spread  of  mud  over  it,  and  (6)  after  a marsh  attains  a 
certain  height  the  amount  of  tidal  flooding  is  less,  and 
continues  to  lessen  with  increasing  height,  and  conse- 
quently the  rate  of  sedimentation  falls  off.  In  other  words, 
there  is  a period,  which  may  be  long,  when  the  most  rapid 
marsh  growth  occurs,  and  it  is  probable  that  Missel  Marsh 
is  now  nearing  the  end  of  this  phase. 

If  we  take  the  whole  period  of  45  months,  and  average 
the  rates  of  sedimentation  for  all  stations  shewing  records  on 
each  line,  we  find  that  the  mean  amounts  of  accretion  are  : 
For  Missel  Marsh  about  3.33  cms. 

,,  Lower  Hut  Marsh  „ 2.67  ,, 
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For  Aster  Marsh  (long  line)  ,,  1.74 

,,  Aster  Marsh  (short  line)  ,,  0.93  ,, 

,,  Upper  Hut  Marsh  ,,  0.81 

With  the  exception  of  the  short  line  on  Aster  Marsh  each  line 
runs  across  the  zones  of  vegetation  ; consequently,  these 
figures  are  only  very  rough  indications  of  average  accretion. 
They  do,  nevertheless,  support  very  well  the  conclusions  stated 
above. 

The  Far  Point  and  Ternery  : — 

This  was  remapped  by  Mr.  S.  Swallow.  Once  again  con- 
siderable loss  of  the  Ternery  dunes  must  be  recorded.  On  the 
other  hand  some  300  yards  east  of  the  present  end  of  the 
dunes  more  sand  is  gathering  and  the  dunes  are  prograding 
to  some  extent.  The  small  dunes  at  the  Far  Point  are  still 
increasing.  The  long  ridge  of  shingle  between  the  Ternery 
and  Far  Point  is  now  regularly  overwashed  at  high  tides, 
and  is  a good  deal  flattened,  and  has  also  been  pushed  south- 
eastwards.  The  general  east-west  trend  of  the  northern  part 
of  the  Ternery  is  continued  by  long  sand  ridges  on  which  waves 
break.  These  were  noticeable  in  1938,  and  even  earlier. 
There  have  been  no  particularly  severe  storms  since  the  last 
report  was  written,  so  that  the  changes  in  the  Ternery  area 
cannot  be  related  to  them.  It  seems  that  slight  changes  in  the 
sand-flats  have,  in  recent  years,  allowed  deeper  water,  and 
therefore  bigger  waves,  to  approach  this  part  of  the  island,  and 
so  caused  gradual  wastage  aggravated  as  last  year  bv  an 
occasional  severe  storm. 

It  will  be  interesting  in  the  future  to  see  if  the  sand  ridges 
now  forming  near  low  water  mark  will  have  any  protective 
effect.  In  any  case  we  must  recognise  that  the  distal  ends  of 
such  formation  of  Scolt  Head  Island  are  extremely  unstable 
structures  and  liable  to  periodic  as  well  as  mildly  catastrophic 
changes. 

Last  year  a map  of  the  bare  patch,  i.e.,  the  largely  uncolonized 
area,  on  Hut  Marsh  was  reproduced.  Further  mapping  by  Mr. 
S.  Swallow  this  year  has  shewn  that  there  has  been  appreciable 
headward  growth  of  all  the  creeks  on  the  southern  side  of  this 
patch.  On  the  northern  side  the  creeks  are  also  generally 
becoming  more  definite  ; the  Obione  and  other  plants  are 
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following  the  creeks  on  to  the  bare  area.  It  is  ap- 
parently only  a matter  of  time — probably  only  a few  years — 
before  the  patch  will  be  properly  drained  by  creeks  flowing 
right  across  it.  When  that  occurs  much  of  it  will  almost 
certainly  be  colonized  by  plants.  The  same  kind  of  thing  is 
happening  on  the  upper  part  of  Missel  Marsh.  Both  areas 
afford  interesting  examples  of  the  concurrent  development  of 
physiographical  and  vegetational  changes. 


Mr.  Swallow  also  remapped  Thornham  Western  Island.  No 
fundamental  changes  had  taken  place,  but  the  dunes  have 
suffered. 

It  is  hoped  to  publish  maps  of  the  Ternery,  Thornham 
Western  Island,  and  the  uncolonized  patch  on  Hut  Marsh  next 
year  or  in  1941  when  it  will  be  possible  to  note  the  changes 
since  1938 — the  last  date  on  which  the  maps  were  published. 


I wish  to  acknowledge  the  great  help  given  me  by  Mr. 
R.  R.  Smith,  Senior  Research  Student  of  St.  Catharine’s 
College,  in  helping  me  with  the  measurements  of  accretion  and 
with  the  sections  accompanying  this  report. 


It* 
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SYDNEY  H.  LONG,  M.D. 

It  is  commonly  said  that  no  man  is  indispensable  and  that  for 
every  one  who  passes  on  a successor,  equally  efficient,  can  be 
found.  This,  in  the  main,  is  no  doubt  true.  But  exception- 
ally there  is  to  be  found  one  whose  tastes  and  talents  are  so 
peculiarly  suited  to  the  position  he  fills— who  is  so  much  the 
right  man  in  the  right  place— that  he  may  with  some  truth  be 
called  irreplaceable.  Such  was  Sydney  Long  in  relation  to  the 
Norfolk  Naturalists  Irust,  which  he  was  responsible  for  found- 
ing in  1926,  and  of  which  he  was  Honorary  Secretary  up  to  the 
time  of  his  death  on  January  15th,  1939.  The  idea  of  creating 
the  I rust  sprang  from  his  inborn  love  and  understanding  of 
Nature  and  his  intense  desire  to  save  it  wherever  possible  from 
destruction;  and  the  position  in  which  Bird  Protection  in  Norfolk 
stands  to-day  is  almost  entirely  due  to  his  exceptional  personal 
qualities,  perhaps  the  most  valuable  of  which  was  his  unique 
gift  of  inspiring  others  with  his  own  enthusiasm.  Norfolk 
owes  him  a deep  debt  of  gratitude  for  the  preservation,  for  all 
time,  of  some  of  the  wildest  and  most  characteristic  parts  of 
the  countryside  and  the  wild  life  it  contains.  This  debt  can 
surely  best  be  paid  by  helping  to  carry  on  the  work  of  which  he 
laid  such  sure  foundations,  which  meant  so  much  to  him,  but 
which  he  has  now  had  to  lay  down. 


B.B.R. 
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WILD  BIRD  PROTECTION  IN  NORFOLK  IN  1939 
Report  of  the  Committee 

In  presenting  its  nineteenth  Report  the  Committee  wishes  to 
thank  subscribers  for  their  continued  support.  The  policy  of 
the  Norfolk  Naturalists  Trust,  which  administers  the  Wild 
Birds’  Protection  Fund,  is  to  carry  on  the  work  in  these  difficult 
times  with  as  few  changes  as  possible,  and  this  it  can  only  do 
so  long  as  subscribers  maintain  their  generous  help. 

During  the  year  the  Trust  has  suffered  an  irreparable  loss 
in  the  death  of  Dr.  Sydney  Long. 

The  Committee  much  regrets  the  death  of  William  Eales  on 
March  13th  after  a very  short  illness.  Eales  was  appointed 
watcher  at  Blakeney  Point  in  October,  1931.  He  already  had 
some  experience  of  the  work,  having  helped  Bob  Pinchin  in  the 
Spring  of  1929. 

Blakeney  Point  is  perhaps  the  most  difficult  of  the  Norfolk 
Bird  Sanctuaries  to  control.  Each  summer  hundreds  of  visitors 
to  the  district  make  an  excursion  to  the  ternery,  and  many  of 
them,  having  little  knowledge  of  birds,  fail  to  realise  the  damage 
they  may  do  by  loitering  on  the  nesting  area.  Eales’  patience 
and  unfailing  courtesy  in  carrying  out  his  duties  in  difficult 
circumstances  will  be  remembered  by  many  visitors  to  the 
Point.  Bird  Protection  in  Norfolk  has  lost  a faithful  servant. 

The  following  list  of  watchers  and  their  addresses  may  be 
of  assistance  to  subscribers  wishing  to  visit  the  Norfolk  Sanc- 
tuaries : — 

Scolt  Head  Island — Charles  Chestney,  Dial  House,  Brancaster 

Staithe,  King’s  Lynn. 

Cley  Marshes — William  Bishop,  Watchers  Cottage,  Cley. 
Blakeney  Point — Ted  Eales,  Morston,  Blakeney. 

Breydon  Water — Walter  Bulldeath,  35,  North  River  Road, 

Great  Yarmouth. 

Although  Ted  Eales  was  appointed  watcher  at  Blakeney  on 
the  death  of  his  father,  he  has  since  joined  the  Navy  for  the 
duration  of  the  war.  His  work  as  watcher  is,  in  the  meantime, 
being  carried  on  by  his  uncle,  William  Bean. 


\\ . Jiales,  W atcher  of  Blakeney  Point  from  1931 — 1939. 
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SCOLT  HEAD  ISLAND 

The  following  notes  are  taken  from  the  carefully-kept  diary 
of  Charles  Chestney,  the  watcher  on  the  Island. 

The  ternery  has  again  suffered  this  year  from  inundations 
of  the  sea — the  result  of  gales  from  a northerly  direction 
coinciding  with  high  spring  tides.  On  March  8th  some  of  the 
sand-hills  were  washed  away,  and  the  receding  tide  left  a 
drift-line  in  the  middle  of  the  dunes.  This  did  not  deter  the 
usual  number  of  birds  from  nesting  but,  as  common  terns 
prefer  the  dunes,  the  ternery  is  gradually  being  moved  in  an 
easterly  direction. 

The  first  Sandwich  tern  was  seen  on  April  15th.  On  May 
8th  it  was  estimated  that  there  were  200  of  these  birds  on  the 
Far  Point,  the  high  ridge  at  the  extreme  western  end  of  the 
island  where  they  usually  nest,  and  the  next  day  there  were 
32  nests.  Unfortunately  just  at  this  time  there  was  a short 
spell  of  bad  weather  with  cold  rain.  This  appeared  to  upset 
these  birds,  the  most  capricious  of  all  the  terns,  with  the  result 
that  they  all  deserted  their  eggs  and  left  the  island  on  the  1 1th. 
A few  pairs  arrived  later,  towards  the  end  of  June,  and  these 
hatched  successfully. 

Common  terns,  always  later  in  arriving  than  the  Sandwich, 
were  first  seen  on  April  27th,  but  the  first  eggs  were  not  laid 
until  May  22nd.  There  was  a good  hatch,  but  a great  number 
of  chicks  died  on  the  second  day  after  leaving  the  shell.  There 
seemed  to  be  nothing  to  account  for  this  mortality,  for  at  the 
time  there  was  plenty  of  herring  “ syle  ” on  which  the  young 
are  usually  fed,  and  the  weather  conditions  were  quite  good. 
Moreover,  this  high  death-rate  was  not  confined  to  the  early- 
hatched  birds  ; it  continued  throughout  the  season.  It  would 
appear  that  the  chicks  were  attacked  by  some  disease  and 
that  this  was  infectious. 

A number  of  common  terns  began  to  lay  again  in  the  middle 
of  July  and  on  August  1st  the  watcher  counted  400  new  nests 
with  eggs.  It  seems  probable  that  these  birds  had  been  un- 
successful in  rearing  young  earlier  in  the  season. 

The  young  of  the  little  terns  were  not  affected  in  the  same 
way.  The  first  eggs  were  laid  on  May  22nd  and  rearing  was, 
if  anything,  more  successful  than  usual. 
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It  was  estimated  that  there  were  400  pairs  of  sheld-ducks 
on  the  island  this  summer.  This  bird  is  never  shot  and  has 
increased  enormously  of  late  years.  Of  the  seven  nests  of 
mallard  found,  two  were  washed  away  by  high  tides.  The 
same  fate  happened  to  the  colony  of  black-headed  gulls  where 
200  nests  were  destroyed. 

Linnets,  larks  and  meadow  pipits  were  as  numerous  as  ever. 
The  watcher  found  fifty  linnets’  nests  and  estimated  there 
were  many  more. 

The  roseate  terns  did  not  nest  at  Scolt  Head  this  year. 

Nests  Marked  and  Numbered. 


Common  tern 

2140  nests 

Sandwich  tern 

11 

) ) 

Little  tern  ... 

126 

f t 

Arctic  tern  ... 

1 

> > 

Oyster-catcher 

43 

) ) 

Ringed  plover 

49 

) ) 

Redshank 

31 

) f 

Lapwing 

9 

) ) 

On  January  7th  four  hen  harriers  and  three  merlins  were 
seen  “ hawking  ” over  Scolt  Head.  At  this  time  there  were 
large  flocks  of  linnets  and  skylarks  on  the  Island  and  these 
provided  food  for  harriers,  merlins  and  short-eared  owls. 
01  the  latter  four  were  flushed  from  the  marram  near  the  hut 
on  January  31st.  Records  of  hen  harriers  continue  at  intervals 
until  May  2nd,  and  merlins  were  seen  up  to  midsummer.  On 
May  30th  one  attacked  and  killed  an  idult  common  tern,  and 
again  on  June  18th  a merlin  was  seen  over  the  ternery  being 
“ mobbed  ” by  the  terns. 

The  weather  early  in  January  was  very  rough  and  cold, 
and  from  this  time  there  was  a noticeable  absence  of  snow- 
buntings  and  shore-larks  which  are  usually  to  be  seen  through- 
out the  winter  months  feeding  on  the  shingle  ridges  and  saltings. 
This  cold  weather  brought  in  many  fieldfares  and  redwings. 
A flock  of  twenty  redwings  were  seen  to  come  in  from  the  sea 
on  January  30th  in  a very  tired  condition. 

During  the  winter  months  there  are  five  records  of  long-tailed 
ducks  in  the  harbour  between  January  17th  and  March  7th. 
On  the  first  occasion  the  five  birds  noted  were  all  males. 
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An  adult  male  smew  was  seen  on  March  7th; 

After  the  strong  north-easterly  winds  in  the  middle  of 
March,  the  watcher  picked  up  a little  auk  on  the  18th  and 
another  on  the  25th; 

By  March  4th  numbers  of  sheld-duck  had  returned  from  their 
w-inter  quarters  and  on  the  1 1 th  were  already  on  the  dunes 
looking  for  nesting  holes.  On  the  same  date  ringed  plovers 
were  seen  to  be  making  their  first  “ scrapes  ” in  the  sand, 
but  it  was  not  until  April  27th  that  the  first  nest  was  found. 
As  it  then  contained  four  eggs  it  had  escaped  detection  for 
several  days. 

There  was  a noticeable  overlapping  of  winter  and  summer 
visitors  this  season  ; brent  geese  were  still  in  the  harbour 
on  April  18th,  and  on  May  2nd,  when  there  were  numbers  of 
wheatears  on  the  island  and  swallows  were  passing  in  a constant 
stream  towards  the  west,  there  was  a hen  harrier  over  Scolt 
Head  and  a great  northern  diver  in  the  harbour. 

On  the  return  migration  the  first  snow-buntings  are  recorded 
on  September  18th  and  a large  flock  had  collected  by  the  21st. 

There  are  two  records  of  red-spotted  bluethroats,  one  on 
September  23rd  and  another  one,  in  exceptionally  good  plumage 
with  a noticeably  blue  throat,  on  September  30th.  This 
bird  was  sheltering  in  the  bushes  at  House  Hills  ; the  earlier 
bird  was  seen  in  the  siueda  at  the  top  of  the  Cockle  Bight. 

A party  of  purple  sandpipers  were  noted  on  September  28th. 
It  is  unusual  for  these  birds  to  be  seen  in  numbers  on  this 
coast  and  the  date  is  an  early  one. 

Brent  geese  were  also  early  in  arriving,  the  first  being  recorded 
on  October  24th. 

The  first  shore-larks  were  seen  on  November  2nd,  and  on 
the  same  day  the  watcher  records  a pair  of  long-tailed  ducks  in 
the  harbour,  the  male  bird  having  a splendid  tail. 

During  the  gales  at  the  end  of  October  the  sea  broke  through 
the  sand-hills  in  several  places  and  did  considerable  damage  at 
the  eastern  end  of  the  island.  The  dunes  protecting  the  only 
fresh-water  well  on  Scolt  Head  were  washed  away  and  the 
well  filled  with  sand. 
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BREYDON  WATER 

Walter  Bulldeath  was  employed  as  watcher  on  Breydon 
Water  this  summer  from  May  to  September.  During  this 
time  he  lived  on  a small  houseboat,  moored  in  one  of  the  deeper 
“ drains/'  from  which  he  has  an  uninterrupted  view  of  the 
whole  estuary.  It  proved  an  uninteresting  season  for  birds 
and  he  reported  little  of  interest.  On  only  one  occasion  was  a 
spoonbill  seen,  usually  a frequent  summer  visitor  to  Breydon. 

The  following  notes  on  the  district  from  Mr.  Robin  Harrison 
are  of  interest  : — 

Hundreds  of  sheld-ducks  flocked  to  Breydon  early  in  January 
and  the  number  remaining  to  breed  in  the  vicinity  exceeded 
that  of  any  previous  season.  An  early  brood  was  seen  on  the 
estuary  on  May  14th.  Apart  from  the  increased  breeding 
stock,  large  gatherings  of  non-breeding  birds  remained  through- 
out the  summer  and  on  July  2nd  there  were  seventy  in  one  flock. 
By  mid-August  however  all  the  adult  birds  had  left  the  estuary 
leaving  the  young  birds  to  fend  for  themselves. 

The  number  of  redshanks  and  lapwings  nesting  on  the 
marshes  adjacent  to  Breydon  also  showed  an  increase  this 
year. 

Waders  passing  through  in  the  spring  were  disappointing  in 
numbers  and  variety.  It  was  a late  season,  and  it  was  not 
until  the  end  of  May  that  many  arrivals  dropped  in.  On  the 
23rd  the  flats  were  dotted  with  large  numbers  of  waders 
including  grey  plover,  knot  and  bar-tailed  godwits  in  breeding 
plumage,  and  during  this  last  week  in  May  several  little  stint 
were  noted. 

A spoonbill  was  feeding  in  the  shallows  close  to  the  houseboat 
on  June  14th. 

In  spite  of  the  fact  that  passage  migrants  were  late  in  arriv- 
ing in  the  spring,  some  species  were  noted  as  being  early  on 
the  return  journey.  Whimbrel  began  to  pass  through  on 
July  14th.  On  August  27th  I saw  two  grey  plover  in  perfect 
nuptial  plumage.  This  is  the  first  time  I have  seen  grey 
plover  in  summer  plumage  in  the  autumn  and  it  is  my  earliest 
record  for  their  return.  Several  golden  plover  in  breeding 
plumage  were  frequenting  Breydon  and  the  surrounding 
marshes  early  in  August,  but  this  is  not  unusual,  as  the  migra- 


WILD  BIRD  PROTECTION  IN  NORFOLK  IN  1939 


53 


tion  of  this  species  usually  begins  with  the  arrival  of  a few 
dark-breasted  adult  birds. 

On  September  17th  a ruff  was  feeding  in  a dyke  which  had 
been  a favourite  haunt  of  green-sandpipers  in  August. 

Small  waders  were  much  in  evidence  during  September  and 
on  the  18th  they  included  several  curlew  sand-pipers  and  four 
little  stint.  Among  the  knot  there  was  one  bird  still  in  the 
red. 

On  September  30th  three  white-fronted  geese  settled  on  a 
marsh  adjoining  Breydon  wall  and  were  shot  by  a local  gunner. 
All  three  were  in  perfect  adult  plumage. 

Two  barnacle  geese  were  shot  on  the  marshes  during  the  first 
week  in  January,  and  I saw  one  on  the  reservoir  at  Cantley  on 
March  12th. 

During  the  latter  half  of  September  the  usual  hordes  of 
herring  and  greater  black-backed  gulls  began  to  assemble  on 
Breydon  with  the  customary  idea  of  sharing  the  herring  harvest, 
but  in  the  circumstances  a good  many  will  have  to  go  short  of 
a meal  this  season  for,  with  the  restricted  number  of  drifters 
fishing  only  during  hours  of  daylight,  very  few  herrings  will 
be  wasted. 

On  June  3rd  an  adult  male  bluethroat  in  perfect  plumage 
flew  into  the  garage  of  the  Eastern  Counties  bus  terminus  at 
Yarmouth,  and  was  killed  through  striking  a girder.  It  was 
handed  over  to  Mr.  Rumbelow,  secretary  of  the  Great  Yarmouth 
Naturalists  Society,  and  a local  taxidermist  has  made  a skin 
of  it. 

C.LEY  AND  SALTHOUSE 

The  following  notes  are  extracted  from  the  diary  of  the 
watcher,  William  Bishop,  who  keeps  a careful  daily  record. 
Heretofore  in  this  Report,  the  records  published  have  been 
from  October  of  the  previous  year  to  the  end  of  September  in 
the  current  year.  In  future,  however,  the}7  will  be  taken  from 
January  to  December  of  the  current  year. 

January 

The  cold  spell,  which  began  in  the  middle  of  December, 
brought  in  large  numbers  of  duck,  including  three  long-tailed 
duck,  brent  geese  and  wild  swans.  Of  the  latter  the  five 
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whoopers  did  not  stay  long,  but  ten  of  the  fourteen  Bewicks 
which  arrived  on  Salthouse  Broad  on  December  2‘2nd  remained 
there  throughout  January.  They  were  disturbed  by  a shooting 
party  on  the  Broad  on  the  27th  and  all  left  with  the  exception 
of  one  injured  bird. 

Two  Slavonian  grebe  were  seen  at  Salthouse  on  the  2nd. 

The  watcher  flushed  two  bitterns  when  walking  over  the 
marsh  on  the  8th  and  on  the  same  day  eight  brent  geese  were 
noted. 

There  were  large  flocks  of  snow-buntings  on  the  north 
boundary  of  the  marsh  on  the  12th  and  a few  shore-larks.  At 
this  time  also  there  were  unusually  large  flocks  of  bramblings 
and  chaffinches  on  the  east  bank  and  on  the  marsh  opposite 
Watchers  Cottage. 

On  the  17th  the  watcher  saw  a hen-harrier  kill  a water  vole 
on  the  marsh. 


February 

The  most  interesting  records  for  this  month  relate  to  two 
visitations  of  Bewick’s  swans  to  Salthouse.  A party  of  eighteen 
of  which  fifteen  were  adults  and  three  immature  birds,  arrived 
on  the  Broad  on  the  11th  and  left  again  on  the  14th.  On  the 
19th  twenty-two  were  seen  on  the  Broad  and,  although  these 
were  reduced  to  eighteen  on  the  25th,  the  rest  remained  until 
the  27th.  It  seems  probable  that  these  birds  were  on  their 
return  journey  to  the  north. 

March 

This  was  a month  of  frequent  high  winds  increasing  to  gale 
force  on  several  occasions,  and  during  the  last  ten  days  of  it 
there  were  showers  of  snow  and  much  rain.  In  spite  of  this 
there  are  records  showing  that  the  spring  migration  of  birds 
had  begun.  On  March  5th  a green  sandpiper  was  seen  feeding 
on  the  marsh  opposite  Watchers  Cottage.  A bittern  was 
heard  to  boom  for  the  first  time  on  the  14th  though  for  some 
days  the  watcher  had  heard  it  making  the  preliminary  grunting 
noise.  Yet  another  party  of  Bewick’s  swans  alighted  on 
Salthouse  Broad  on  the  14th  but  left  again  the  next  day.  A 
greenshank  was  seen  passing  in  a westerly  direction  on  the 


WILD  BIRD  PROTECTION  IN  NORFOLK  IN  1939 


55 


20th,  and  on  the  30th  Mr.  Eric  Yapp  reports  seeing  a female 
wheatear  on  the  north  bank  of  Salthouse.  On  the  afternoon 
of  the  same  day  the  watcher  saw  four  Sandwich  terns  arrive. 

April 

On  April  1st  there  were  twenty  Sandwich  terns  on  the  East 
Bank  and  by  the  8th  these  had  increased  to  about  200  on 
Salthouse  Broad.  As  usual  the  common  terns  were  con- 
siderably later  in  arriving  and  the  first  one  noted  was  on  the 
17th.  Little  terns  did  not  arrive  until  the  28th  of  the  month. 

Three  bitterns  were  booming  on  the  7th — two  on  the  Cley 
marshes  and  one  on  the  Broad.  The  watcher  noted  the 
movements  of  these  birds  very  carefully  and  did  not  attempt 
to  look  for  their  nests  until  he  was  practically  certain  of  their 
locality.  Early  on  the  morning  of  the  27th  he  found  two  nests 
in  the  reed  beds,  one  with  four  eggs  and  the  other  with  five. 

Two  pairs  of  garganey  teal  were  seen  on  the  marsh  at  the 
beginning  of  the  month  and  four  pairs  of  pintails.  Garganeys 
have  bred  at  Cley  for  several  seasons,  but  although  the  pintails 
sometimes  remain  in  the  district  until  well  into  June  they 
have  never  nested. 

A black  redstart  was  seen  passing  through  on  the  5th  and 
another  on  the  11th. 

On  the  12th,  with  a shade  temperature  of  75°,  the  first 
swallows  and  yellow  wagtails  arrived.  The  next  day  the 
watcher  saw  a wagtail  with  a black  head  and  very  pale  yellow 
breast  which  he  believed  to  be  a black-headed  wagtail. 

A dusky  redshank  was  reported  by  Mr.  Griggs  on  the  24th 
and  was  seen  again  the  next  day. 

On  the  27th  three  black-tailed  godwits  were  feeding  on  the 
Cley  marshes. 

May 

May  was  ushered  in  by  a north-easterly  gale  aiid  very  cold 
rain.  One  would  have  expected  such  weather  conditions  to 
be  most  unfavourable  for  the  Sandwich  terns  nesting  on  the 
small  islands  of  Salthouse  Broad,  but  on  this  first  day  of  the 
month  fourteen  nests  contained  eggs,  and  by  the  8th  there 
were  119  nests  with  eggs. 
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Black  terns  were  first  noted  on  the  6th  and  were  seen  “ hawk- 
ing ” over  the  big  pool  on  the  marsh  and  over  the  Broad  on  five 
different  occasions  during  the  month. 

Gannets  were  noticeable  offshore  on  the  11th,  12th,  and  13th 
passing  along  to  their  Scottish  nesting  haunts. 

On  the  21st  the  watcher,  accompanied  by  Dr.  Ledlie  and  Mr. 
Pedler  identified  the  following  waders  : — A wood  sandpiper, 
green  sandpiper,  little  stint  and  Temminck’s  stint. 

The  watcher  found  a sheld-duck’s  nest  on  the  26th  in  an 
unusual  position  above  ground  under  some  bushes  on  Taylor’s 
Hill.  The  first  brood  of  young  sheld-ducks  appeared  on  the 
Broad  on  May  29th. 

June 

Black  terns  were  seen  almost  continuously  between  June 
1st — 11th,  feeding  on  every  suitable  pool  at  Cley  and  Salthouse. 

On  the  6th  the  watcher  caught  a young  bittern  on  the  marsh. 
It  was  a quarter  of  a mile  from  either  of  the  nests  he  had  found 
previously  and,  from  its  stage  of  development,  he  judged  it  to 
be  the  young  of  a third  pair  which  may  have  nested  on  the 
marsh. 

The  watcher  found  the  nest  of  a red-backed  shrike  within  100 
yards  of  his  hut  on  the  14th. 

A Temminck’s  stint  was  identified  on  the  20th. 

July 

The  results  of  a good  nesting  season  on  the  marsh  were 
apparent  this  month.  Having  cleared  out  and  enlarged  the 
big  pool  to  make  it  more  attractive  to  duck  and  waders,  the 
watcher  found  there  large  numbers  of  mallard,  shoveller, 
common  teal  and  garganeys. 

Waders,  on  their  return  southward,  frequently  stayed  to 
feed  ; green  sandpipers,  common  sandpipers  and  greenshank 
were  seen  in  some  numbers  and  two  Temminck’s  stints  were 
noted  on  the  18th.  A marked  east  to  west  passage  of  curlews 
and  whimbrel  took  place  on  the  24th. 

Black  terns  were  seen  on  the  27th  and  29th. 

August 

This  was  an  uneventful  month.  A movement  of  small  birds 
was  noticed  on  the  25th  including  redstarts  and  pied  flycatchers. 
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Black  terns  were  seen  on  the  25th  and  27th,  and  a wood 
sandpiper  on  the  28th. 

During  the  month  the  watcher  constructed  a new  wader 
pool  on  the  marsh  and  on  the  31st  he  found  feeding  there  two 
ruffs,  two  reeves,  a lapwing,  two  dunlin,  eight  snipe,  two  green 
sandpipers  and  two  wood  sandpipers. 

September 

Waders  continued  to  pass  through  on  the  southward  migra- 
tion. A dusky  redshank  was  noted  on  the  6th,  wood  sand- 
pipers and  little  stints  were  seen  on  several  occasions  and  on 
the  15th  the  watcher,  walking  over  the  marsh,  flushed  thirty 
green  sandpipers.  On  the  25th  there  were  considerably  more 
ruffs  and  reeves  than  had  been  turned  on  to  the  marsh  earlier 
in  the  summer.  (See  miscellaneous  notes). 

On  the  9th  two  black  terns  were  over  the  Broad,  the  last 
record  of  this  species  for  this  year. 

A whooper  swan  passed  along  the  shore  in  a westerly  direction 
on  the  1 1 th. 

On  the  28th  a glaucous  gull  was  identified.  It  was  feeding 
in  company  with  great  black-backs  and  herring  gulls,  on  the 
carcase  of  a seal  washed  up  on  to  the  beach. 

The  first  snow  buntings  were  seen  on  the  north  bank  on 
September  30th. 


October 

On  the  first  day  of  the  month  the  watcher  caught  a red- 
throated  diver  which  was  badly  oiled.  He  took  it  to  his  hut 
and  cleaned  it  and  it  appeared  to  be  none  the  worse  when 
he  let  it  go  again. 

Woodcock  began  to  come  in  on  the  3rd,  and  the  first  grey 
crow  was  noted  on  the  10th. 

On  the  12th  there  was  a party  of  nine  shore  larks  on  the 
north  bank. 

A little  gull  was  reported  by  W.  Holman,  keeper  of  Salthouse, 
on  the  19th  and  another  was  seen  by  the  watcher  in  the  east 
bank  on  the  27th.  At  the  time  a strong  north-east  gale  was 
blowing.  Fugitives  from  this  gale  were  a Leach’s  petrel 
which  was  shot  in  Blakeney  harbour,  and  a great  shearwater 
which  was  picked  up  dead  on  the  beach. 
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November 

On  the  first  day  of  the  month  a late  wheatear  was  reported 
by  Mr.  A.  Norris,  and  on  the  same  day  12  shore-larks  were 
seen  feeding  on  the  north  bank. 

A red-necked  grebe  was  on  Salthouse  Broad  on  the  7th  and 
8th.  The  winter  movement  of  birds  was  noticeable  this 
month.  On  the  9th  large  flocks  of  wood-pigeons  were  seen 
to  come  in  from  the  sea  ; bramblings  were  noted  by  the 
watcher’s  hut  on  the  10th  and  by  the  end  of  the  month  these 
had  increased  to  a flock  of  approximately  300  birds.  There 
was  a marked  east  to  west  passage  of  larks  and  lapwings  on  the 
21st. 

A long-tailed  duck  arrived  on  Salthouse  Broad  on  the  20th 
and  was  there  for  several  days.  On  the  21st  a male  hen-harrier 
in  beautiful  adult  plumage  was  seen  over  the  marsh. 

December 

The  result  of  the  influx  of  lapwings  during  November  was 
very  noticeable  and  thousands  of  these  birds  were  constantly 
seen  feeding  on  the  marshes. 

The  usual  winter  flock  of  coots  began  to  collect  at  the 
beginning  of  the  month  and  was  of  considerable  size  by  the  5th. 
On  the  7th  three  parties  of  pink-footed  geese,  approximately 
300,  passed  over  the  marsh  in  a westerly  direction.  On  the 
lltli  there  was  a large  east  to  west  movement  of  wigeon. 

BLAKENEY  POINT 

The  usual  census  of  nests  was  not  made  on  the  Point  this 
year  owing  to  the  illness,  in  July,  of  Ted  Eales  the  watcher, 
but  it  was  estimated  that  common  terns  nested  in  their  usual 
numbers.  As  at  Scolt  Head  a number  of  the  chicks  hatched 
from  the  first  clutches  of  eggs,  died.  This  resulted  in  another 
period  of  nesting  activity  in  the  middle  of  July  and  these  second 
clutches  hatched  successfully.  There  was  plenty  of  food  for 
the  chicks  and  on  the  whole  they  did  well,  though  heavy  rain 
on  August  4th  and  5th  caused  a certain  number  of  casualties 
among  those  which  were  too  big  to  be  protected  by  the  parent 
birds. 

One  pair  of  roseate  terns  nested  on  the  Point  this  year  and 
only  one  egg  was  laid.  This  hatched,  but  unfortunately  the 
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chick  died.  A second  attempt  was  made  but  the  egg  this  time 
proved  to  be  addled. 

Little  terns  arrived  at  the  end  of  April  and  had  a very  success- 
ful season.  It  would  seem  that  the  young  of  this  species  are 
less  liable  to  disease  than  those  of  the  common  tern,  and  there 
is  never  a high  mortality  among  the  chicks. 

As  is  usual  on  Blakeney  Point,  there  were  two  or  three  nests 
of  the  Arctic  tern  and  three  of  the  Sandwich. 

Oyster-catchers,  ringed  plovers  and  redshanks  were  as 
numerous  as  in  most  seasons. 

An  entry  in  the  watcher’s  diary  for  June  11th  states  that 
" the  terns  are  very  fierce,”  and  two  days  later  the  eggs  began 
to  hatch.  It  is  an  interesting  fact  that  the  birds  nesting  on 
the  ternery  at  Blakeney  Point  are  more  ready  to  attack  than 
those  at  Scolt  Head  and  have  been  known  to  draw  blood  on 
many  an  unsuspecting  visitor.  Terns  undoubtedly  resent 
frequent  disturbance. 

The  Committee  is  much  indebted  to  Mr.  Reginald  Gaze  for 
his  assistance  on  the  Point  during  the  time  that  the  watcher 
was  ill  in  July  ; and  also  for  the  use  of  some  excellent  photo- 
graphs which  are  reproduced  in  this  Report. 


BIRD  NOTES  FROM  HORSEY. 

By  Major  A.  Buxton. 

Since  the  sea  flood  of  February,  1938,  the  conditions  for  birds 
at  Horsey  have  been  so  difficult  or  even  impossible  and  there 
has  been  so  slight  an  improvement  in  1939,  that  there  is  little  to 
report.  A few  observations,  however,  on  the  effects  of  the 
flood  on  wild  life  at  Horsey  during  the  past  season  appear  to 
deserve  mention  ; they  may  be  summarised  as  follows  : — 

There  was  an  increase  in  bitterns  to  about  half  normal,  a 
return  to  about  the  usual  number  of  reed  buntings,  and  an 
especially  good  season  for  yellow  wagtails,  roughly  estimated 
at  thirty  pairs  as  compared  with  the  usual  two  or  three.  On  the 
other  hand  there  were  hardly  any  turtle  doves  where,  in  1938, 
theie  were  large  numbers  and  these  seemed  indifferent  to  salt 
conditions.  Mallard  and  water  hens  succeeded  in  rearing 
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broods  which  was  not  the  case  in  1938.  There  were  practically 
no  coots  or  diving  duck  on  the  mere,  and  no  mute  swans  until  the 
late  season  of  1939.  Owing  to  the  absence  of  fresh-water 
pools,  hardly  any  waders  dropped  in  on  migration  and  there 
were  no  breeding  shoveller,  common  or  garganey  teal,  probably 
for  the  same  reason. 

Filming  the  “ Pass  ” of  Montagu’s  Harrier. 

Since  there  is  so  little  of  interest  to  say  about  1939  I have 
included  four  illustrations  of  Montagu’s  harriers  making  the 
“ pass.”  The  taking  of  the  film  from  which  these  prints  are 
extracted  was  the  most  exciting  and  perhaps  instructive  piece 
of  photography  that  I have  done  at  Horsey. 

The  cock  calls  the  hen  up  from  the  nest  to  meet  him  in  the 
air,  and  thrusts  out  his  foot  holding  the  prey,  as  an  indication 
that  he  is  going  to  drop  it.  The  hen  is  able  to  catch  it  in  any 
position,  even  on  her  back,  but  she  always  takes  it  with  one 
foot.  In  the  case  illustrated  (P'ig.  1)  her  wings  are  to  the  left, 
her  tail  to  the  ground,  as  she  makes  the  catch  leaning  right 
back.  The  prey  can  be  seen  in  her  foot.  Immediately  after 
the  catch  (Fig.  II)  she  steadies  herself  while  the  cock  hangs  over 
her  watching  her  every  movement.  In  Fig.  Ill  she  is  tipping 
forward  again  into  an  upright  position,  and  in  Fig.  IV  she  is 
making  her  first  wingbeat  after  the  catch,  subsequently  planing 
down  to  the  ground  with  the  food. 

The  four  illustrations  are  consecutive  frames  taken  by  a 
cine  camera  running  at  32  frames  (exposures  or  photographs) 
to  the  second  ; the  action  illustrated  therefore  took  place  in 
| of  a second,  and  is  much  too  quick  to  follow  with  the  eye. 
I did  not  know  until  I had  examined  the  films  of  the  various 
" passes  ” exactly  how  the  individual  catches  had  been  made. 
The  hide  was  about  30  yards  from  the  nest  and  the  main 
difficulty  was  focussing,  since  it  was  impossible  to  be  certain 
whereabouts  in  the  air  the  “ pass  ” would  be  made,  and  the 
focus  had  to  be  guessed.  The  camera  was  swung  so  as  to  get 
and  hold  the  cock  in  the  top  corner  of  the  finder  on  the  up- 
wind side  so  that  the  hen  when  she  appeared  should  be  in  the 
centre.  When  the  cock  thrust  out  his  foot,  sure  sign  that  he 
was  about  to  drop  the  prey  and  that  the  hen  would  appear,  the 
trigger  was  pressed  and  the  film  run  at  top  speed. 
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].  The  lien  catching  the  prey  dropped  by  the  cock  in  her  right  foot. 
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'I'he  hen  steadies  herself  after  the  catch. 
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111.  The  hen  resuming  an 


upright  position. 
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1\  . Her  lirsl  wing  beat  as  she  swoops  away  with  the  prey. 
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NOTES  FROM  HICKLING,  1939 
By  Jim  Vincent 

At  the  opening  of  the  year  Hickling  was  ice-bound,  but 
when  the  thaw  set  in,  it  brought  in  its  wake  thousands  of 
wildfowl  including  twelve  Bewick’s  swans.  Dunlins  were 
everywhere  and  many  perished  as  the  result  of  the  severe 
weather.  One  dead  bird  had  been  ringed  in  Stockholm  on 
September  2nd,  1938. 

His  Majesty  the  King  paid  a visit  to  Hickling  on  January 
2nd.  He  climbed  up  to  the  “ look-out  ” at  Whiteslea  to 
obtain  the  splendid  view  of  the  broads  which  it  affords.  That 
evening  a great  snipe  flew  in  and  settled  within  a few  feet  of 
His  Majesty. 

The  heavy  fall  of  snow  at  Christmas  on  the  sparse  vegetation 
resulting  from  the  sea-floods  of  last  year,  had  a disastrous 
effect  on  the  bearded  tits,  practically  wiping  them  out.  Never 
before  in  all  my  career  have  I found  so  few  nests  as  this  summer. 

As  soon  as  the  water  of  the  Broad  was  back  to  normal  a 
marvellous  revival  of  vegetation  took  place  ; reeds  and  lesser 
reed  mace,  which  had  been  to  all  appearances  .dead,  began  to 
grow  again  ; vegetable  life  became  abundant  on  the  bottom 
of  the  Broad  and  this  consisted  mainly  of  a form  of  Potamogeton 
which  many  species  of  wildfowl  revel  in.  Botanists  will  be 
pleased  to  hear  that  on  September  17th  I found  a good  patch 
of  the  rare  Naias  marina  in  a new  place. 

Thus  the  wounds  caused  by  the  sea-flood  are  fast  healing, 
though  the  vegetable  life,  as  we  knew  it  prior  to  the  flood,  is 
different. 

Swallow-tail  butterflies  were  very  scarce  at  Hickling  this 
year  owing  to  the  destruction  of  the  bulk  of  the  plants  upon 
which  they  feed,  but  Miss  M.  Pallas  reports  a number  on  her 
marshes. 

Insect  life  this  spring  was  abundant,  with  the  result  that  all 
the  breeding  ducks  reared  large  broods  with  ease.  I have  never 
seen  more  duck  as  the  result  of  this  and,  on  the  first  duck-flight 
of  the  season  on  the  evening  of  August  16th,  400  duck  were 
bagged. 
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The  following  notes  begin  with  records  of  the  rarer  species 
breeding  at  Hickling,  followed  by  the  migratory  birds  : — 

Marsh  harrier. — Two  pairs  arrived  on  April  19th.  One  pair 
nested  at  Hickling  but  forsook  the  nest  after  four  eggs  had  been 
laid.  The  pair  which  settled  at  Horsey  were  successful  in  rear- 
ing young  and  these  were  seen  over  Hickling  on  November  23th. 

Montagu’s  harrier. — A female  passing  through,  was  seen  by 
one  of  the  keepers.  This  is  the  second  season  when  none  has 
nested  in  this  district. 

Bitterns. — This  bird  has  now  become  well  established.  At 
the  same  time  the  number  of  young  reared  is  a low  percentage 
of  the  number  hatched,  and  evidence  collected  over  a number 
of  years  proves  the  bittern  to  be  a bad  mother. 

Bearded  tits. — By  April  12th  there  were  only  two  pairs  on 
the  whole  estate,  and  it  was  not  until  May  15th  that  both  nests 
were  found  each  containing  six  eggs.  During  the  remainder 
of  the  season  there  was  evidence  of  only  four  other  nests  and 
two  of  these  might  have  been  the  second  effort  of  the  original 
two  pairs.  This  shows  to  what  small  numbers  this  delightful 
bird  has  been  reduced. 

Water  rails. — This  species  has  increased  since  last  year. 

Willow  tits. — On  April  10th  Mr.  N.  Tracy  watched  a pair 
excavating  their  nesting  hole.  He  also  heard  others.  On 
May  19th  I saw  a pair  feeding  young  in  another  area. 

The  following  interesting  species  were  seen  during  the  spring 
and  autumn  : — 

Ruffs  and  reeves. — One  pair  on  April  12th  and  also  a few 
others  but  none  showed  signs  of  breeding. 

Spotted  redshank. — One  adult  on  April  28th. 

Black-tailed  godwit. — On  April  28th  I saw  1 1 in  one  flock, 
and  odd  birds  or  pairs  were  seen  up  to  June  16th. 

Little  stints. — Two  on  Rush  Hills  on  May  9th. 

Temminck’s  stint. — I saw  one  on  May  2nd  when  I wasaccom- 
panied  by  Dr.  Ledlie  and  Mr.  Pedler  ; also  three  on  May  21st, 
three  on  May  31st,  two  on  June  1st  and  one  on  June  6th. 

Wood  sandpiper. — One  seen  on  May  20th.  On  the  26th  one 
was  “ trilling.”  On  May  30th  a pair  were  trilling  and  continued 
to  do  so  until  they  left  on  June  4th.  When  in  company  with 


WILD  BIRD  PROTECTION  IN  NORFOLK  IN  1939 


63 


Major  A.  Buxton,  who  came  over  to  hear  the  birds  trilling,  we 
saw  five. 

Common  crane. — A bird  of  this  species  flew  past  Whiteslea 
Lodge  in  the  early  morning  of  May  ‘21st  and  alighted  in  a wheat 
field  where  I watched  it  for  some  time.  It  was  very  noisy. 
On  the  23rd  it  had  procured  a mate  and  both  birds  were  seen 
in  flight  near  the  sea  coast  by  Mr.  A.  D.  Sapsworth. 

Black  terns.— Three  seen  on  May  24th  and  three  on  June 
7th. 

Whiskered  tern. — Lord  Desborough  and  I watched  a bird 
of  this  species  “ hawking  ” for  flies  on  Hickling  Broad  on  June 
4th.  It  was  working  up  and  down  the  same  area  the  following 
morning  and  at  times  came  within  a few  yards  of  me. 

White  wagtail.— One  seen  on  May  26th. 

Blue-headed  wagtail. — I saw  one  of  this  species  or  one  of  a 
similar  form  on  August  23rd.  It  showed  traces  of  adult  plumage. 

Great  grey  shrike. — On  October  7th  I saw  one  flying  from 
bush  to  bush  near  the  track  leading  to  the  Lodge. 

Mediterranean  black-headed  gull. — On  October  10th,  a bird 
I believe  to  be  of  this  species,  flew  past  me  within  ten  yards  when 
on  Hickling  Broad.  It  appeared  to  be  very  tired.  I was 
attracted  by  the  extent  of  the  black  on  the  head,  its  white  facial 
markings  and  its  pure  white  primaries  like  those  of  an  adult 
little  gull.  There  were  black-headed  gulls  about  for  compari- 
son, and  though  of  the  same  size  it  had  a distinctive  appearance 
from  these.  I record  it  for  what  it  is  worth  and  regret  that  I 
had  no  one  with  me  able  to  identify  it,  though  two  of  my  men 
were  with  me  in  the  boat  at  the  time. 

Bewick’s  swan. — One  arrived  at  Hickling  on  October  11th 
and  stayed  five  days. 


MISCELLANEOUS  NOTES 

These  notes  are  recorded  by  the  following  observers  : — 
Miss  J.  Ferrier,  Miss  Meade,  Messrs.  B.  B.  Riviere  and  N. 
Tracy,  and  the  Secretary. 

Bewick's  swans. — These  visited  Salthouse  in  some  numbers 
during  the  early  part  of  the  year  as  reported  in  the  notes  on 
Cley  and  Salthouse. 
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Whooper  swans. — Two  of  these  birds  were  still  on  Thompson 
Water  on  March  12th  where  they  had  been  since  early  in 
December. 

Little  auk. — One  was  seen  on  Holkham  Lake  on  March  19th. 
The  weather  at  this  time  was  exceptionally  rough,  and  the 
bird  was  sheltering  close  under  the  bank  of  the  lake.  A dead 
bird  of  this  species  was  picked  up  by  the  watcher  of  Scolt 
Head  Island  on  the  shore  on  March  18th  and  another  on 
Butcher’s  Beach  on  the  25th. 

Goosanders. — Unusual  numbers  of  goosanders  were  reported 
both  from  the  coast  and  inland.  There  were  fourteen  on 
Salhouse  Broad  on  February  2nd,  ten  at  Hickling  on  February 
5th  and  twenty-one  on  Stanford  Water  on  March  2nd.  In 
each  case  there  were  a large  proportion  of  red-headed  birds. 

Smew. — On  January  19th  there  were  two  adult  males  on 
Holkham  Lake  and  one  female  and  one  immature  bird  on 
Abraham’s  Bosom,  Wells.  Five  were  seen  early  in  January 
on  the  river  at  Woodbastwick,  and  there  was  a flock  at  Howe 
Hill  on  the  31st. 

Bar-headed  goose. — A goose  of  this  species  was  seen  feeding 
with  a flock  of  pink-foots  and  white-fronts  on  the  marshes 
at  Holkham  on  February  11th  and  on  subsequent  dates.  This 
Asiatic  goose  must  have  been  an  escaped  bird. 

Garganey  teal. — This  species  breeds  at  Cley  and  at  Hickling 
but  there  are  fewer  records  of  it  nesting  in  Breckland.  This 
year  a pair  was  seen  on  Ringmere  throughout  May.  It  is 
possible  that  they  nested  in  the  district  but  no  young  were  seen. 

Great  northern  diver. — One  in  the  harbour  at  Scolt  Head 
on  April  16th,  and  another,  in  full  breeding  plumage,  at  the 
Overy  end  of  the  Island  on  April  25th. 

Black-throated  diver. — One  seen  on  Holkham  Lake  on 
March  2nd. 

Red-necked  grebe. — One  on  Holkham  Lake  on  March  2nd. 

Hen  harrier. — A male  and  a female  were  seen  frequently  at 
Upton  during  January.  This  species  is  also  commonly  noted 
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on  the  coast  between  Salthouse  and  Scolt  Head  throughout  the 
winter  months. 

Rough-legged  buzzard. — On  January  5th  one  was  seen  at 
Langmere  flying  very  low.  Another  is  reported  at  Gunton  on 
February  25th. 

Common  buzzard. — One  seen  soaring  over  Woodbastwick 
on  April  12th.  This  is  a much  more  uncommon  bird  in  Norfolk 
than  the  rough-legged. 

Hobby. — One  seen  at  Irstead  on  June  7th. 

Great  grey  shrike. — One  seen  in  Blakeney  on  November  4th. 

Magpie. — Two  at  Blakeney  on  February  27th  and  one  at 
Scole  on  April  15th.  Owing  to  the  war  waged  against  it 
by  game-keepers  it  is  a compaiatively  scarce  bird  in  East 
Norfolk. 

Siskins. — A flock  of  about  twenty  were  feeding  on  the  alder 
trees  at  Fowlmere  on  January  12th. 

Crossbills. — There  appeared  to  be  plenty  of  crossbills  in  the 
Thetford  district  again  this  year,  and  several  nests  were  found 
in  all  of  which  the  eggs  hatched  successfully.  Three  egg- 
collectors  were  encountered  by  Mr.  Tracy,  but  these  were 
frustrated  and  did  not  return  again  during  the  season. 

Wood  warblers. — One  was  heard  singing  in  Mr.  Tracy’s 
wood  sanctuary  on  May  18th  and  also  on  June  28th  and  29th. 
These  were  the  only  dates  on  which  he  saw  or  heard  a wood 
warbler,  and  they  were  absent  from  all  their  usual  haunts  in 
the  district. 

Common  redstarts. — Some  of  the  woods  in  which  these  birds 
used  to  nest  have  been  cut  down  in  recent  years,  with  the 
result  that,  except  when  passing  through  in  the  spring  and 
autumn,  the  redstart  has  become  a scarce  bird  in  Noifolk. 
There  are  still  numbers  nesting  each  year  in  two  large  woods 
of  ancient  oak  trees  in  Suffolk.  Mr.  Tracy  reports  two 
pairs  nesting  in  his  wood-sanctuary  this  summer. 

Willow  tits. — These  were  very  scarce  this  year.  Mr.  Tracy 
found  only  one  nest  in  his  district  ; this  was  in  a fencing  post 
near  the  main  road.  He  also  watched  a bird  excavating  a 
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hole  in  a dead  birch  stump  beside  a dyke  at  Hickling.  After 
working  on  this  hole  for  a day  the  bird  abandoned  it  and 
proceeded  to  excavate  another  hole  in  a second  birch  stump 
on  the  edge  of  the  same  dyke. 

Sacred  ibis. — This  arrived  on  the  marshes  at  Salthouse  in  the 
first  week  in  June  and  stayed  only  a short  time.  Its  second 
visit  was  in  July  when  it  was  seen  by  seveial  observeis  up  to 
the  end  of  the  month.  It  was  eventually  found  shot  at  Heving- 
ham  and  is  now  in  the  Castle  Museum,  Norwich. 

Dunlin  breeding  at  Salthouse. — For  the  second  year  in 
succession  a pair  of  dunlin  nested  on  the  marshes  at  Salthouse. 
During  the  early  part  of  May  one  was  frequently  heard 
“ ti  filing/'  and  on  May  26th  W.  Holman,  the  keeper,  and  Jim 
Vincent  of  Hickling,  found  a nest  containing  four  eggs.  The 
nest,  which  was  in  the  short  grass,  was  a typical  one,  as  also 
were  the  eggs.  Unfortunately  it  was  trodden  on  by  a grazing 
horse  and  the  eggs  were  destroyed.  A second  attempt  was 
made  by  the  biids  and  another  nest  with  two  eggs  was  found 
on  June  21st.  This  too  came  to  grief,  being  washed  out  by 
the  exceptional  rise  of  water  over  the  marsh  on  June  22nd — 
24th. 

Ruffs  and  reeves  at  Cley. — With  a view  to  encouraging  the 
return  of  this  species  to  their  original  haunts,  Mr.  B.  B.  Riviere 
turned  five  ruffs  and  seven  reeves  on  to  the  marshes  at  Cley 
on  May  9th.  The  webs  of  the  primary  feathers  of  one  wing 
in  each  bird  were  shaved  to  prevent  them  from  flying  too 
strongly.  It  was  feared  that  it  was  rather  too  late  in  the 
season  for  these  birds  to  become  sufficiently  settled  to  breed 
this  year,  and  they  appear  not  to  have  done  so.  They  remained 
on  the  marshes  however  throughout  the  summer  and  autumn, 
keeping  in  good  condition,  and  moulted  into  winter  plumage. 
Their  numbers  were  considerably  increased  at  the  end  of 
September  by  birds  passing  through  on  migration,  and  they 
were  last  seen  at  the  end  of  October. 

The  Islington  heronry. — There  is  nothing  left  of  the  Islington 
wood  now  except  a few  rotten  stumps  and  some  saplings. 
The  herons  stayed  as  long  as  they  could  while  the  trees  were 
being  cut  down  three  years  ago.  Now  they  have  foimed 
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a fresh  colony  in  a wood  at  Tilney  St.  Lawrence,  not  more 
than  half  a mile  from  their  old  site.  There  were  between  fifty 
and  sixty  nests  this  year.  The  birds  were  later  than  usual  in 
laying  and  there  were  young  still  in  the  nests  on  April  30th. 

The  late  arrival  of  summer  migrants. — Summer  migiants 
were  very  late  in  arriving  at  their  nesting  sites  this  year.  The 
first  wheatears  to  arrive  in  Breckland  were  recorded  on  April 
1st.  These  are  usually  seen  in  this  district  in  the  middle  of 
March.  Up  to  the  end  of  the  second  week  in  May  no  swifts 
weie  noted.  On  the  14th  two  were  seen  over  Breydon,  and  on 
the  15th  they  arrived  at  their  breeding  haunts  in  Norwich,  a 
fortnight  later  than  the  usual  date.  They  left  again  corre- 
spondingly later  at  the  end  of  the  season  and  appeared  to 
depart  on  August  1 5th.  Turtle  doves  were  also  much  later  than 
usual  in  arriving  and  spotted  flycatchers  were  first  noted  on 
May  17th. 

Signed  (on  behalf  of  the  Norfolk  W.B.P.  Committee), 


Constance  E.  Gay,  Secretary. 
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VARIATIONS  IN  A CHALK  SEA  URCHIN 
(. ECHINOCORYS ) IN  EAST  ANGLIA. 

By  John  F.  Hayward,  B.Sc. 

Introduction 

The  present  paper  records  some  of  the  results  of  an  investiga- 
tion involving  about  three  thousand  specimens  of  the  Chalk 
Sea  Urchin  Echinocorys  from  Southern  and  Eastern  England. 
The  Southern  area  must  be  dealt  with  separately,  but  in  view 
of  the  quantity  of  excellent  material  from  East  Anglia,  it  seems 
desirable  to  devote  an  entire  paper  to  the  discussion  of  this 
district.  It  is  clear,  however,  that  before  we  can  claim  to  know 
the  whole  history  of  Echinocorys,  it  will  be  necessary  to  study 
a great  number  of  other  areas  in  Great  Britain  and  abroad. 

In  the  case  of  the  contemporary  urchin  Micr aster,  Rowe  has 
demonstrated  that  certain  features  in  the  ornamentation  of 
the  test  (or  shell)  underwent  progressive  variation  as  the  fossil 
was  traced  through  the  zones  of  the  Chalk.  As  far  as  Echino- 
corys is  concerned,  however,  no  worker  has  yet  been  able  to 
shew  that  any  such  variation  has  taken  place.  The  only 
changes  appear  to  be  with  regard  to  size,  shape,  and  proportions. 
In  order  to  indicate  these  changes,  a number  of  authors  have 
described  certain  “ shape-variations  ” or  “ varieties  ” which 
represent  selected  shape-forms  typical  of  limited  horizons  in 
the  Chalk.  The  present  paper  is  not  concerned  with  variations 
in  shape  alone,  since  it  can  be  amply  demonstrated  that  two 
specimens  of  the  same  dimensions  and  belonging  to  the  same 
geological  horizon,  may  possess  different  profiles.  The  size 
variations  are  treated  statistically,  and  are  represented  in 
terms  of  the  three  dimensions,  length,  breadth  and  height, 
and  the  ratios  of  these  dimensions.  The  variations  will  then 
be  described  in  terms  of  the  trends  followed  by  these  six 
factors. 

The  East  Anglian  area  differs  in  several  respects  from  the 
parts  further  south,  where  the  zones  which  are  best  represented 
are  the  central  ones  of  Micr  aster  coranguinnm,  Marsupites 
testudinarius,  and  Offaster  pilnla.  In  East  Anglia,  however, 
the  material  which  has  been  obtained  from  these  zones  is  poor 
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in  comparison  with  the  higher  ones  of  Belemnitella  mucronata 
and  Ostrea  lunata.  This  may  be  due  to  the  fact  that  collectors 
have  been  busier  in  the  latter  zones  in  this  part  of  the  country. 
On  the  other  hand,  Echinocorys  is  very  frequently  found  to  be 
particularly  common  in  bands,  and  these  horizons  tend  to 
encourage  collectors.  It  is  hardly  likely  that  any  quarry  rich 
in  the  fossil  would  escape  the  attention  of  geologists.  Not 
only  is  the  material  from  the  B.  mucronata  zone  very  abundant, 
but  it  is  even  possible  to  study  with  a great  deal  of  accuracy 
individual  horizons  within  that  zone. 

Much  of  the  work  of  this  section  would  have  been  impossible 
were  it  not  for  the  labours  of  R.  M.  Brydone,  wrho,  working  for 
many  years  in  Norfolk,  has  made  very  large  collections  from 
different  localities.  These  collections  he  has  recently  made 
available  for  study  by  presenting  them  to  various  museums. 
His  principle  appears  to  be  that  the  material  from  any  area 
shall,  as  far  as  possible,  be  in  a museum  within  that  area,  and 
the  method  is  certainly  useful  for  local  geologists.  Thus,  the 
Norfolk  specimens  are  to  be  found  in  the  Norwich  Castle 
Museum,  and  the  material  from  Suffolk  in  the  Ipswich  Corpora- 
tion Museum.  The  Trimingham  Echinocorys,  as  well  as  a large 
collection  of  other  fossils  from  the  same  locality',  are  in  the 
Sedgwick  Museum,  Cambridge.  While  these  specimens  were 
being  examined,  I naturally  took  advantage  of  any  other 
collections  which  the  respective  museums  possessed. 

In  considering  the  results  set  forth  in  the  following  pages, 
we  must  make  the  assumption  that  the  material  is  represen- 
tative. So  far  as  the  Brydone  Collection  is  concerned,  it 
should  be  pointed  out  that  Echinocorys  was  not  this  collector’s 
only  interest,  and  that  adnate  Polyzoa  and  other  forms  claimed 
his  attention.  A broken  Echinocorys  would  be  cut  up  for  the 
sake  of  other  adherent  fossils,  and  even  unbroken  urchins 
would  be  sacrificed,  if  they  carried  important  adnates.  The 
remainder,  which  represented  a more  or  less  arbitrary'  selection 
from  the  whole,  were  preserved.  Bry'done  (in  lit.)  points  out 
that  the  percentage  of  perfect  specimens  which  were  stored 
varied  from  pit  to  pit.  Some  of  the  crushing  he  attributes  to 
the  Ice  Sheet. 

The  material  was  dealt  with  in  groups,  each  one  being  from 
a definite  part  of  the  Chalk.  In  some  cases,  where  material 
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was  less  abundant,  the  group  was  representative  of  a whole 
zone.  In  other  cases  a part  of  a zone  or  even  a very  limited 
horizon  was  adopted.  The  higher  zones,  for  example,  were 
considerably  subdivided.  A recent  paper  by  R.  M.  Brydone 
[1938]  has  sought  to  correlate  the  various  sections  of  the 
Norfolk  B.  mucronata  Chalk,  and  the  subdivisions  which  he 
used  were  found  useful  in  this  work.  The  Trimingham  material 
also  has  been  collected  bed  by  bed,  and  the  various  horizons 
were  considered  individually. 

In  the  case  of  each  group,  graphs  were  plotted,  whose  object 
was  to  indicate,  among  other  things,  the  measurement,  in  the 
case  of  each  of  the  three  dimensions,  which  was  possessed  by 
the  greatest  number  of  specimens.  That  is  to  say,  the  value 
at  which  the  graph  was  at  its  peak  was  noted.  For  example, 
in  the  material,  to  be  discussed  below  from  Bramford,  the 
length  67  mm.  was  more  common  than  any  other,  and  this 
was  taken  as  the  “ typical  ” length  for  the  group.  Similarly, 
the  “ typical  ” breadth  and  height  were  58  mm.  and  50  mm. 
respectively.  The  “ typical  form  ” for  the  group  was  therefore 
considered  to  possess  exactly  these  measurements.  Where 
possible,  actual  specimens  have  been  referred  to  by  their 
registered  numbers  in  order  that  they  may  be  recognised  in  the 
various  museum  collections.  In  the  case  of  badly  preserved 
specimens,  it  has  been  considered  better  to  name  one  whose 
dimensions  differ  by  a millimetre  or  so  but  which  is  in  a better 
state  of  preservation. 

Not  only  were  the  three  dimensions  considered  in  this  way, 
but  their  ratios  (Length/Breadth,  Height/Length  and 
Height/Breadth  were  also  calculated,  for  it  was  necessary  to 
ascertain  whether  these  remained  constant  while  the  dimensions 
themselves  varied.  The  answer  to  this  question  will  be  found 
later. 

The  Lower  Zones 

Specimens  of  Echinocorys  from  the  zone  of  Tcrebratidina  lata 
are  so  rare  that  it  was  quite  impossible  to  treat  them  according 
to  areas.  A paper  dealing  with  the  South  Eastern  district  is  in 
preparation,  and  as  this  area  is  being  taken  as  a standard  with 
which  all  other  parts  of  Great  Britain  can  be  compared,  the 
material  from  this  zone  is  being  considered  in  that  paper.  It 
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might,  however,  have  been  more  logical  to  discuss  them  here 
in  view  of  the  fact  that  most  of  them  were  obtained  from 
localities  in  Essex  and  Suffolk. 

A handful  of  specimens  from  Cambridgeshire  and  Hertford- 
shire are  the  only  ones  which  I have  been  able  to  examine 
from  the  Zone  of  Holaster  planus , and  although  these  are  not 
quite  strictly  East  Anglian,  they  do  agree  in  size  with  specimens 
from  other  areas.  I have  so  far  obtained  no  material  from 
this  zone  in  Norfolk  or  Suffolk. 

One  small  group  from  the  Micr aster  cortestu dinar ium  zone 
consisted  of  nineteen  specimens  from  Swaffham,  Norfolk. 
They  are  contained  in  the  Fitch  and  King  Collections  in  the 
Norwich  Castle  Museum.  The  group  is  too  small  to  give 
results  that  are  very  accurate,  but  so  far  as  can  be  determined, 
it  agrees  with  the  other  groups  from  other  parts  of  the  country. 
The  dimensions  which  are  regarded  as  typical  for  the  zone 
in  the  southern  area  are  therefore  assumed  to  hold  for  East 
Anglia. 

The  zone  of  Micraster  coranguinum  also  is  poorly  represented. 
Four  specimens  from  the  Bur}/  St.  Edmunds  area,  and  seven 
from  Stowlangtoft,  also  in  that  district,  are  the  only  ones 
which  1 have  been  able  to  examine.  These  fall  within  the  size 
range  of  the  specimens  from  Southern  England. 

The  only  material  from  the  zone  of  Marsupites  which  I have 
examined  is  from  East  Barsham,  Norfolk.  From  this  locality 
there  are  a few  specimens  in  the  Norwich  Museum.  Again  we 
are  up  against  the  problem  of  attempting  to  argue  upon  in- 
sufficient data,  and  I must  content  myself  with  saying  that 
provided  the  fourteen  specimens  from  this  locality  are  repre- 
sentative, they  indicate  a somewhat  larger  form  than  that  of 
the  corresponding  zone  in  the  Southern  Counties.  I suggest 
the  measurements 


Length 

69  mm. 

Breadth 

58  mm. 

Height 

52  mm. 

and 

the  ratios  of  these  are 

Length/Breadth 

118% 

Height/ 1 crgth 

75% 

Height  Breadth 

90% 

but 

the  examination  of  a very  large 

number  of  specimens 
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Figure  1.  Size  and  proportion  changes  in  Echinocorys  in  East  Angl 
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might  reveal  that  this  estimate  was  out  by  some  millimetres. 
Moreover,  in  comparing  this  locality  with  the  southern  area, 
we  must  bear  in  mind  the  fact  that  the  size  is  by  no  means 
uniform  throughout  the  zone,  and  we  are  adopting  a general 
size  for  the  whole  zone. 

I have  no  doubt  that  there  is  ample  material  available  from 
these  zones  in  museums  or  private  collections,  and  that  it 
may  be  possible  one  day  to  give  a more  accurate  account  of 
the  lower  zones  in  East  Anglia. 

In  the  present  circumstances,  however,  it  is  impossible  to 
engage  in  lengthy  correspondence,  and  still  more  lengthy 
journeys  for  the  purpose  of  filling  in  gaps.  On  the  other  hand, 
the  area  is  well  worth  studying  because  of  the  wealth  of 
material  from  the  three  highest  zones,  and  it  is  on  account  of 
these  that  it  is  unique. 

For  the  purpose  of  comparison,  I have  included  in  Figure  1 
a graph  shewing  the  size  variations  in  Southern  England  in 
the  lower  zones.  These  are  shewn  by  means  of  a dotted  line. 

The  Zone  of  Actinocamax 

Between  the  Marsupites  and  B.  mucronata  zones  in  Southern 
England  is  to  be  found  what  was  originally  called  the  zone  of 
Actinocamax  quadrat  us,  but  which  has  since  been  subdivided 
into  the  zone  of  Offaster  pilula  below,  and  the  restricted  zone 
of  Actinocamax  quadrat  us,  above. 

In  East  Anglia  these  subdivisions  do  not  appear  to  hold, 
and  R.  M.  Brydone  refers  to  this  zone  as  the  zone  of  granulated 
Actinocamax.  For  brevity  we  will  call  it  the  Actinocamax 
zone.  From  it  we  have  a number  of  good  exposures.  The 
most  noteworthy  of  these  is  Coe’s  Pit  at  Bramford,  but  this 
pit  exhibits  also  the  lower  part  of  the  next  higher  zone.  Hence, 
as  very  few  of  the  specimens  examined  were  recorded  as 
coming  from  one  or  other  zone,  the  whole  has  been  taken  as  one 
group. 

Wells,  Norfolk 

The  Leicester  Lime  Works  at  Wells  have  yielded  a fairly  good 
collection  of  Echinocorys,  which  are  to  be  found  in  the  Norwich 
Museum.  Fifty-two  specimens  from  this  locality  are  partly 
from  the  R.M.  Brydone  Collection,  and  partly  from  the  D.  A. 
Pearce-Ciould  Collection.  The  latter  were  lent  by  the  collector. 
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and  were  subsequently  presented  by  him  to  the  museum. 
Comparatively  speaking,  the  group  is  small,  but  the  curves 
obtained  are  fairly  regular,  and  exhibit  peaks  as  follows  : — 

Length  ...  ...  68  mm. 

Breadth  ...  ...  56  mm. 

Height  ...  ...  53  mm. 

From  the  collection  I selected  the  specimens  bearing  the 
following  serial  numbers  : — 

R.M.B.  20  and  22 

D.A.P-G.  ...  ...  13  and  15 

as  having  approximately  those  measurements,  and  the  second 
one,  which  I adopted  as  the  typical  form  of  the  horizon,  is 
figured  in  Plate  1. 

Claydon 

Mason’s  Pit  at  Claydon  has  yielded  23  specimens  which 
are  in  the  Brydone  Collection  at  Ipswich.  This  pit  appears  to 
exhibit  slightly  older  Chalk  than  that  of  Bramford,  and  may 
therefore  be  placed  fairly  high  in  the  Actinocamax  zone.  It  is 
difficult  to  correlate  horizons  even  in  the  two  adjacent  counties 
of  Norfolk  and  Suffolk,  in  view  of  the  unsatisfactory  nature  of 
the  exposures  in  the  two  areas.  I have,  however,  assumed 
that  the  Claydon  chalk  is  higher  than  that  of  Wells,  which  is 
apparently  somewhere  in  the  middle  of  the  zone. 

Again  the  small  number  of  specimens  makes  statistical  work 
difficult,  but  the  typical  form  is  quite  distinctive  and  is  con- 
siderably flatter  than  those  above  and  below.  In  other  words, 
although  the  length  and  breadth  are  very  little  less  than  those 
of  either  Wells  or  Bramford,  the  height  shews  a great  reduction. 
The  proportions  remind  us  of  the  variety  depressula  which  is 
found  in  the  zone  of  Offaster  pilitla  in  Hampshire,  Sussex  and 
elsewhere,  but  the  typically  rounded  shape  of  that  variety, 
which  is  an  extreme  form,  is  not  present  at  Claydon.  Brydone 
thinks  that  the  specimens  are  large  members  of  the  Wells  race 
which  in  turn  are  large  members  of  the  tectiformis  race  of 
Southern  Districts.  It  seems  possible  that  the  cause  which 
gave  rise  to  the  depressed  types  in  the  South  was  also  operative 
in  East  Anglia  although  the  two  periods  may  not  have  been 
contemporaneous.  There  is,  however,  no  reason  why  changes 
in  environment  should  occur  simultaneously  in  all  districts. 
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Plate  1 . Wells  and  Claydon  (Mason’s  Pit) 
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Bramford,  Suffolk 

The  group  of  nearly  six  hundred  specimens  from  Coe’s  Pit, 
Bramford,  is  extremely  valuable.  Most  of  the  material  was 
collected  by  R.  M.  Brydone,  but  a few  specimens  come  from 
the  A.  W.  Rowe  Collection  in  the  British  Museum,  and  a hand- 
ful comes  from  other  sources.  An  older  working  than  the 
present  pit  at  Claydon  was  formerly  accessible  at  Claydon 
Village,  and  this  did  not  extend  so  deeply  as  the  present 
Mason’s  Pit.  This  working  yielded  a few  specimens,  and  as 
they  were  of  about  the  same  age  as  those  from  Bramford,  they 
were  included  in  that  group. 

It  would  appear  that  the  majority  of  the  material  came  trom 
the  upper  part  of  the  Actinocamax  zone,  although  a consider- 
able thickness  of  the  higher  zone  is  represented. 

A number  of  specimens  have  dimensions  corresponding 
roughly  to  the  typical  values,  and  I have  selected  from  the 
material  in  the  Ipswich  Museum  eight  which  I regard  as 
representative  of  the  group.  They  all  bear  the  registered 
number — 1939/35,  and  have  the  following  serial  numbers  : — 


97 

222 

1 17 

225 

158 

254 

207 

375 

Specimen  No.  58454  in  the  (ieological  Survey  Collection  has 
roughly  the  typical  dimensions.  No.  375  is  figured  in  Plate  2. 

One  special  piece  of  work  was  made  possible  by  the  large  size 
of  the  group.  The  specimens  were  divided  into  size-groups 
according  to  their  lengths,  and  it  was  so  arranged  that  the 
grouping  adopted  made  the  three  divisions  approximately 
equal.  The  following  sizes  were  selected  : — 

1.  Small  specimens.  Length  up  to  57  mm. 

2.  Medium  sized  specimens.  Length  58  mm.  to  65  mm. 

inclusive. 

3.  Large  specimens.  Length  66  mm.  and  over. 

The  ratios  of  the  dimensions  in  each  of  these  groups  were 
then  plotted  with  a view  to  ascertaining  whether  these  differed 
in  any  way  in  large  and  small  specimens.  The  following 
points  should  be  borne  in  mind  : — 

1 . During  the  growing  period  of  life  the  size  increases 
roughly  with  the  age  of  the  individual.  Any  changes  which 


78  VARIATIONS  IN  A CHALK  SEA  URCHIN  IN  EAST  ANGLIA 

take  place  may  therefore  be  taken  approximately  as  growth 
changes. 

2.  The  specimens  were  obtained  from  a considerable  thick- 
ness of  Chalk  through  which  progressive  alterations  in  size 
were  taking  place.  On  the  other  hand,  I am  informed  that 
the  specimens  were  not  distributed  evenly  through  the  pit 
but  were  largely  from  the  upper  beds  of  the  Actinocamax  zone. 

The  typical  values  for  the  three  ratios  in  the  case  of  the  two 
extreme  groups  were  : — 


Length/ 

Height/ 

Height/ 

Breadth 

Length 

Breadth 

Small  specimens 

(205 

in 

group) 

. . . 

...  116% 

73% 

84% 

Large  specimens 

(201 

in 

group) 

. . . 

...  116% 

76% 

89% 

These  figures  are  as  accurate  as  can  be  expected,  in  view  of 
the  fact  that  the  subdivision  of  the  group  causes  the  sub- 
groups to  be  only  about  as  large  as  can  be  expected  to  give 
satisfactory  results.  Actually,  although  the  two  Length/ 
Breadth  graphs  give  identical  values,  the  general  shapes  of 
the  curves  are  very  different.  In  the  case  of  the  small  forms 
the  curve  is  roughly  symmetrical,  whereas  in  the  large  forms 
the  vast  majority  of  the  specimens  exhibit  a ratio  considerably 
larger  than  the  peak  value.  There  is  in  fact  a suspicion  that 
the  apparently  definite  peak  is  in  reality  not  the  true  one, 
and  that  with  a much  larger  group  of  specimens,  the  peak  would 
be  at  about  118%. 

Assuming  that  to  be  the  case,  I make  the  suggestion  that 
in  growing,  the  urchin  underwent  the  following  changes  fn 
shape  : — 

1.  The  length  increased  slightly  in  relation  to  the  breadth. 
That  is  to  say,  the  urchin  became  slightly  narrower  with 
growth. 

2.  The  height  increased  with  regard  to  the  other  two 
dimensions. 

I am  contenting  myself  at  the  present  time  with  a mere 
statement  of  these  facts,  without  attempting  to  give  them  any 
interpretation. 
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Zone  oe  Belemnitella  mucronata 

This  zone  is  particularly  well  represented  in  East  Anglia, 
and  in  the  recent  paper  by  Brydone  to  which  reference  has 
already  been  made,  it  has  been  considerably  subdivided. 
Large  collections  of  Echinocorys  have  been  made  by  this 
geologist  from  various  horizons,  particularly  from  Harford  and 
Catton.  The  material  in  question  is  in  the  Norwich  Castle 
Museum.  I am  taking  the  specimens  in  four  groups,  as 
follows  : — 

4.  Horizons  above  Catton. 

3.  Horizon  of  Catton. 

2.  Horizon  of  Harford. 

1.  Horizons  below  Harford. 

Horizons  below  Harford 
Cringleford 

Low  down  in  the  B.  mucronata  zone  comes  the  horizon 
typified  bv  the  variety  subconictda  Brydone.  This  horizon 
seems  to  be  fairly  constant,  and  has  been  referred  to  by  Rowe, 
Brydone,  Caster,  and  others  in  connection  with  various  parts 
of  the  country.  Out  of  twenty-two  specimens  from  the  Cantley 
Pit,  Cringleford,  nineteen  may  be  referred  to  this  shape  type, 
although  they  are  considerably  larger  than  the  form  usually 
given  that  name. 

The  remarkable  uniformity  of  the  group  is  very  noticeable 
and  Brydone  believes  that  they  represent  a distinct  race  from 
the  remaining  three  specimens,  which  are  considerably  larger. 
The  most  obvious  point  about  the  smaller  specimens  is  that  in 
practically  every  case  the  height  is  greater  than  the  breadth, 
a condition  of  steepness  which  is,  I think,  paralleled  in  no  other 
horizon.  The  group  [is  somewhat  difficult  to  fit  in  with  the 
other  groups  below  and  above  it,  and  I feel  that  it  is  probably 
due  to  a certain  brief  period  in  which  environmental  conditions 
over  a large  area  were  of  a very  special  kind.  This  period  is 
indicated  by  the  very  pronounced  minimum  point  in  the  curves 
shewn  in  figure  1 . Whether  there  are  actually  two  races  present 
seems  doubtful,  since  the  second  of  these  would  be  represented 
by  three  specimens  only.  If  this  is  the  case,  however,  it  is  the 
only  instance  of  any  horizon  exhibiting  more  than  one  size 
group. 
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I am  given  to  understand  that  this  pit  was  opened  in  1935 
or  1936.  It  was  flooded  in  the  winter  of  1936,  and  in  May 
1937  it  was  still  flooded,  but  chalk  was  being  imported  from 
Harford  in  order  that  the  kiln  might  be  kept  at  work.  This 
state  of  affairs  has  occurred  in  a number  of  pits  round  Norwich, 
and  collectors  should  be  wary  in  accepting  material  which  has 
not  been  guaranteed  as  having  been  found  in  the  individual 
pits. 

Taverham,  Norfolk 

Four  specimens  are  not  enough  to  go  upon  for  statistical 
purposes,  but  of  these  three  are  small,  approximating  to  the 
Cringleford  size,  and  the  “ subconical  ” mutation  just  referred 
to  in  connection  with  that  locality  is  present.  The  fourth 
specimen  is  larger.  If  these  are  typical,  it  would  suggest  that 
the  two  horizons  are  roughly  contemporaneous. 

One  specimen  from  Earlham  is  similar  to  the  Cringleford 
shape-form. 

Eaton,  Norfolk 

Brydone  places  the  Eaton  Chalk  immediately  below  that  of 
Harford,  and  from  this  locality  I have  examined  twenty-five 
specimens,  nineteen  from  the  R.  M.  Brydone  collection  at 
Norwich,  and  the  remainder  from  the  Geological  Survey  Collec- 
tion in  London.  I have  rarely  found  that  anything  approach- 
ing a satisfactory  curve  is  obtained  from  less  than  a hundred 
specimens,  and  it  is  rather  difficult  to  suggest  a typical  size  for 
the  horizon.  Elsewhere,  I am  setting  forth  the  hypothesis  that 
the  ratios  of  the  peak  values  of  the  dimension  curves  should 
agree  with  the  peak  values  of  the  ratio  curves,  and  this  helps 
us  to  a certain  extent.  From  the  material  available,  the 
following  are  the  dimensions  which  are  probably  correct 
Length  ...  ...  ...  70  mm. 

Breadth  ...  ...  ...  60  mm. 

Height  ...  ...  ...  57  mm. 

and  the  peaks  of  the  ratio  curves  agree  almost  exactly  with 
the  ratios  of  these  values. 

For  the  group  to  fit  in  exactly  with  those  below  and  above, 
the  size  of  the  typical  specimen  should  be  slightly  less  than  that 
for  Harford,  to  be  discussed  next.  Actually,  it  is  slightly 
larger,  and  one  of  three  alternatives  is  possible  : — 


i 
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Plate  3.  Harford 
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Plate  4.  Catton 
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1.  The  Eaton  group  is  too  small  to  give  accurate  results, 
and  the  values  obtained  are  not  true  ones. 

2.  The  position  of  the  Eaton  Chalk  is  not  immediately 
below  that  of  Harford,  or 

3.  The  size  variations  represent  small  fluctuations  from 
horizon  to  horizon,  and  do  not  change  smoothly. 

It  may  be  that  the  last  suggestion  is  the  correct  one,  for, 
as  we  shall  see  below,  very  considerable  differences  in  size  are 
found  in  even  the  small  thickness  of  the  Chalk  exhibited  at 
Trimingham.  The  minor  differences  are,  however,  compara- 
tively unimportant,  since  it  is  the  principal  trends  in  size  that 
concern  us  most. 

A.  G.  Brighton  in  a recent  paper  quotes  from  Brydone 
concerning  this  locality  and  the  shape  of  Echinocorys  which  he 
considers  typical  [1939]. 

Horizons  of  Harford  and  Catton 

The  Chalk  of  Harford  and  Catton  occurs  somewhere  in  the 
middle  of  the  Norfolk  B.  mncronata  zone,  and  abundant 
material  frcm  each  horizon  is  available. 

The  large  sizes  of  the  two  groups  of  specimens  made  it  easy 
to  procure  fairly  accurate  results.  The  typical  forms  for  these 
horizons  differ  but  little  in  size,  but  all  three  dimensions  are 
slightly  larger  by  a few  millimetres  in  the  higher  horizon. 
It  is  clear  that  there  is,  within  this  zone,  a general  upward  size 
trend,  which  does  not  reach  its  culminating  point  until  after  the 
end  of  the  B.  mncronata  zone.  The  typical  forms  possess  the 
following  measurements  : — 


Harford. 

Length 

68  mm. 

Breadth 

58  mm. 

Height 

52  mm. 

Catton. 

Length 

70  mm. 

Breadth 

59  mm. 

Height 

53  mm. 

A number  of  specimens  approximate  to  these  values,  and 
have  been  selected  as  typical  of  the  respective  groups.  Those 
shewn  in  heavy  type  are  figured  in  plates  3 and  4.  All  the 
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specimens  bear  the  registered  number  76937  in  the  Norwich 
Museum,  and  the  following  are  the  serial  numbers  : — 


Harford. 

H.16 

H.80 

H.33 

H.124 

H.52 

H.128 

H.60 

H.168 

Catton 

C.33 

C.114 

C.58 

C.119 

C.74 

C.150 

C.181 

Caistor,  Norfolk 

Considerable  collecting  at  Caistor  has  been  carried  out  by 
G.  C.  H.  Chandler  of  Norfolk  [see  Chandler,  1939]  and  I under- 
stand that  on  the  evidence  of  the  Micrasters  the  horizon  can  be 
correlated  with  the  Harford  and  Lower  Catton  Chalk.  Twenty- 
six  specimens  lent  by  Chandler  are  not  very  different  from 
those  of  either  the  Harford  or  Catton  groups,  though  actually 
the  length  is  typically  slightly  less  than  that  from  Harford, 
and  the  height  is  slightly  greater  than  that  from  Catton.  The 
breadth  is,  however,  approximately  intermediate.  It  seems 
probable  that,  given  more  material,  more  accurate  results 
would  be  obtained. 

Weybourne  and  Sheringham,  Norfolk 

Brydone  places  the  Sheringham  to  Weybourne  Chalk  on 
the  general  level  of  the  Harford  Chalk  and  that  of  Catton  below 
the  Sponge  Bed.  Of  21  specimens  in  various  collections 
frcm  Weybourne  and  Sheringham  the  majority  were  larger 
than  the  typical  Catton  specimen  in  all  three  dimensions,  and 
of  the  remainder  most  had  one  or  more  of  the  dimensions  larger. 
A definite  increase  in  size  is  indicated,  but  it  is  difficult  to 
suggest  a typical  size  for  the  horizon. 

Horizons  above  Catton 
Beeston  Regis,  Norfolk 

Twenty-five  specimens  from  this  locality  are  preserved  at 
Norwich,  and  come  frcm  the  Brydone  collection.  Many  of 
them  are  in  a bad  state  of  preservation  owing  to  wave  action, 
but  on  the  whole  it  is  not  difficult  to  estimate  the  dimensions 
of  practically  the  whole  of  them.  It  is  not  easy  to 
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ascertain  the  typical  form,  but  the  length  of  this  is  probably 
75  or  80  mm.  and  the  breadth  and  height  63  and  53  mm. 
respectively.  The  length  and  breadth  are  clearly  approaching 
the  peak  values  shewn  in  the  basal  part  of  the  next  zone, 
but  the  height  does  not  increase  in  proportion.  Actually  the 
typical  height  of  53  mm.  holds  not  only  for  the  Catton  Chalk, 
but  also  for  the  much  larger  specimens  in  the  Trimingham 
Sponge  Beds. 

The  Sidestrand  Bluff 

One  poorly  preserved  and  unmeasurable  specimen  from 
the  Sidestrand  Bluff  is  in  the  Brydone  Collection  in  the  Norwich 
Museum.  The  Chalk  is  hard  and  the  specimen  is  damaged 
and  covered  with  matrix.  It  is,  however  fairly  large,  and 
has  a thick  test.  It  is,  no  doubt,  a forerunner  of  the  large  race 
of  the  Trimingham  Sponge  Beds.  The  specimen  came  from 
the  Sidestrand  Sponge  Bed. 

The  Zone  of  Ostrea  lunata 

The  Chalk  which  was  formerly  visible  in  the  bluffs  as  well 
as  on  the  foreshore  at  Trimingham,  Norfolk,  is  usually  related 
to  the  zone  of  Ostrea  lunata,  although  the  zone  fossil  is  by  no 
means  evenly  distributed  throughout  the  various  sections. 
The  name  may,  however,  be  retained  in  view  of  the  fact 
that  any  palaeontological  subdivision  must  be  based  upon  the 
total  species  present  rather  than  upon  any  single  form. 

The  deposits  concerned  consisted  of  a number  of  alternating 
beds  of  White  Chalk,  with  and  without  0.  lunata , and  Grey 
Chalk.  Below  these  was  a bed,  about  twelve  feet  thick,  of 
Yellow  Chalk  with  many  casts  of  sponges,  and  below  this  on 
the  foreshore  another  five  feet  or  more  of  White  Chalk  con- 
taining Porosphcera  in  great  abundance.  It  is  unfortunate 
that  not  onfy  were  the  beds  much  obscured  by  Boulder  Clay 
when  they  were  in  existence,  but  that  erosion  has  since  removed 
nearly  all  traces  of  the  bluffs  which  formerly  represented 
what  were  among  the  highest  Cretaceous  deposits  of  this 
country.  The  Sponge  Beds  can  still  be  examined  in  a bluff, 
and,  given  favourable  conditions,  the  other  Chalk  may  be 
examined  in  the  reefs  which  extend  seaward,  but  drifting  sand 
sometimes  covers  these  completely. 

It  follows  that  our  knowledge  of  this  horizon  must  be  based 
largely  upon  museum  and  other  collections,  and  contemporary 
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publications.  By  far  the  most  important  of  these  publications 
are  those  by  R.  M.  Brydone.  In  1906  he  gave  a tentative 
scheme  in  which  four  sequences  were  recognised.  Parts  of 
these  clearly  overlapped.  In  1908  he  had  reduced  the  beds 
to  two  sequences,  but  was  unable  to  shew  the  relationship 
between  the  two.  In  1909  he  claimed  to  have  found  the 
missing  link. 

Good  specimens  of  Ec-hinocorys  were  found  in  five  beds  only, 
and  as  far  as  can  be  ascertained  the  order  in  which  these  beds 
occur  is  that  given  below. 

Porosph;era  Beds 

These  are  probably  the  lowest  beds  yet  visible.  The  Brydone 
Collection  contains  one  specimen  only,  and  that  one  is  very 
cracked.  I am  informed  that  fragments  were  much  scarcer 
than  in  the  higher  Chalk,  that  this  was  the  only  perfect  speci- 
men and  in  all  probability  was  the  only  one  which  was  complete 
when  entombed.  I estimated  the  length  to  have  been  100  mm. 
and  the  height  to  have  been  85  mm.  We  cannot,  of  course, 
argue  upon  single  specimens,  but  the  large  size  of  this  particular 
one  seems  to  fit  in  well  with  those  of  the  bed  which  follows. 

Sponge  Beds 

These  consisted  of  a bed  of  Yellow  Chalk  about  twelve  feet 
thick  and  yielded  to  Brydone  about  fifty  specimens  of  Echino- 
corys.  Not  only  was  the  size  of  the  specimens  large,  but  they 
were  also  very  thick-shelled,  a fact  that  was  commented  upon 
by  Brydone  [1900].  In  fact,  this  particular  bed  represents  the 
acme  of  British  Echinocorys,  both  as  regards  size,  and  thickness 
of  test.  I have  not  made  any  statistical  observations  on  the 
latter  feature,  since  to  do  so  necessitates  either  damaged 
specimens  or  the  wholesale  mutilation  of  perfect  ones.  I feel, 
however,  that  the  causes  which  give  rise  to  large  tests  may 
also  be  responsible  for  their  thickness.  The  largest  specimens 
measure  as  much  as  114  mm.  in  length. 

It  should  be  put  on  record  that  in  the  case  of  many  of  the 
earlier  specimens  collected  by  Brydone,  those  from  this  horizon 
are  labelled  “ Base  Beds.”  This  term  is  synonymous  with 
“ Sponge  Beds  ” and  does  not  include  the  Porosphccra  Beds, 
which  were  subsequently  discovered  beneath  them.  (Plate  5). 
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Plate  5.  Trimingham  (1). 
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White  Chalk  without  Ostrea  lunata. 

A small  bed  of  White  Chalk  without  Ostrea  lunata  followed 
the  Sponge  Reds,  and  this  has  yielded  ten  specimens.  A 
reduction  in  size  had  taken  place,  for  the  bed  contained  none 
of  the  very  large  specimens  of  the  previous  bed.  Few  though 
the  specimens  were  it  was  at  least  possible  to  recognise  a 
general  tendency  to  become  smaller.  This  bed  is  indicated 
in  the  Brydone  collection  by  the  abbreviation  Oil  (“  O.  lunata 
lacking  ”).  (Plates  5 and  6). 

Grey  Chalk 

One  of  the  three  Grey  Beds  was  immediately  below  the 
principal  bed  on  the  foreshore  containing  0.  lunata,  and  marks 
a low  point  in  the  general  size  trend.  It  yielded  51  specimens 
which  were  fairly  uniform  in  size.  The  peak  values  of  the 
dimension  curves  were  : — 

Length  ...  ...  ...  56  mm. 

Breadth  ...  ...  ...  48  mm. 

Height  ...  ...  ...  36  mm. 

and  this  represents  the  lowest  point  reached  in  the  Trimingham 
Chalk.  (Plate  6). 

White  Chalk  with  O.  lunata 

Of  the  various  beds  of  White  Chalk  which  contained  0. 
lunata,  the  one  which  yielded  Echinocorys  was  the  thickest 
bed  on  the  foreshore,  and  was  probably  not  represented  in 
the  bluffs.  It  lay  immediately  above  the  Grey  Bed  last 
mentioned,  and  the  specimens  obtained  from  it  exhibit  an 
increase  in  size  since  the  Grey  Chalk.  Echinocorys  was  common, 
and  as  many  as  81  specimens  are  included  in  the  Brydone 
Collection.  (Plate  6.) 

It  is  not  possible  with  existing  knowledge  of  these  beds  to 
state  with  any  certainty  that  the  order  given  above  is  the 
correct  one.  It  is  quite  certain  that  the  order  given  for  the 
Porosphccra  Beds  the  Sponge  Beds  and  the  “ Oil  ” bed  and 
that  given  for  the  Grey  Chalk  and  the  0.  lunata  Bed  are  correct, 
but  the  relationship  between  the  two  sequences  is  not  so  clear. 
It  is,  however,  the  order  which  I understand  Brydone  believes 
to  be  right. 

The  following  specimens  from  the  Brydone  Collection  in  the 
Sedgwick  Museum  have  been  chosen  by  me  as  the  typical  forms 
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for  the  respective  beds,  and  those  given  in  heavy  type  are 
those  which  are  figured  in  plates  5 and  6. 

Sponge  Bed B. 51701 

B. 51702 

B. 51703 

B. 51704 

B. 51705 
B. 51706 
B. 5 1707 
B. 51708 
B. 51709 
B. 51710 


White  Chalk  without  O.  lunata  ... 
Grey  Chalk  ... 


White  Chalk  with  O.  lunata 


Here  we  must  say  farewell  to  the  story  of  Echinocorys  in 
this  country,  though  it  is  continued  in  still  higher  parts  of  the 
Chalk  on  the  continent. 


Summary  of  Trends 

The  trends  followed  by  this  urchin  in  East  Anglia  are  sum- 
marised by  the  graphs  in  figure  1.  The  top  three  represent 
the  changes  in  the  three  dimensions,  and  the  bottom  three 
are  changes  in  the  ratios  of  these  dimensions.  It  must,  of 
course,  be  recognised  that  the  actual  values  at  certain  horizons 
are  only  roughly  accurate  since  the  material  at  those  horizons 
is  scarce. 

Dimensions. — It  will  be  seen  that  the  three  dimensions 
become  larger  or  smaller  in  sympathy  with  each  other,  so  that 
it  will  not  be  necessary  to  treat  them  separately.  So  far  as  we 
can  tell  from  the  material  available  in  the  Marsuftites  and 
Actinocamax  zones  the  size  of  the  urchin  decreases  slowly 
until  it  reaches  the  top  of  the  latter  zone.  A sudden  oscillation 
causes  a marked  minimum  at  Cringleford,  followed  possibly 
by  a temporary  maximum  point  at  Eaton.  At  the  horizon 
of  Harford  the  size  is  again  back  to  normal,  and  a slow  increase 
culminates  in  the  Trimingham  Sponge  Beds.  A rapid  decrease 
in  size  brings  the  form  down  to  a size  level  nearly  as  low  as 
that  of  Cringleford,  and  when  we  see  the  last  of  British  Echino- 
corys we  find  that  it  is  on  the  upward  trend. 

Ratios. — Although  the  three  dimensions  alter  sympatheti- 
cally, they  do  not  do  so  proportionately.  This  is  shewn 
by  the  graphs  of  the  three  ratios. 
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Plate  6 


Trimingham  (2) 


VARIATIONS  IN  A CHALK  SEA  URCHIN  IN  EAST  ANGLIA  97 


Length/ Breadth. — Comparatively  speaking,  the  amount  of 
variation  undergone  by  this  ratio  is  small.  At  its  lowest 
(Cringleford)  it  is  at  114%,  and  at  its  highest  (Trimingham 
Sponge  Beds)  it  is  at  123%.  Thus,  this  particular  ratio 
increases  and  decreases  with  the  size  of  the  test,  the  maximum 
and  minimum  points  agreeing  roughly  with  those  of  the  dimen- 
sion curves.  It  may  therefore  be  said  that  a large  specimen 
tends  to  be  narrower  and  a small  one  less  narrow.  In  the  case  of 
the  Bramford  group,  I have  shewn  that  this  holds  good  also 
for  the  development  of  the  individual,  in  so  far  as  the  size- 
groups  selected  did  indicate  growth. 

Height/ Breadth  and  Height /Length. — These  two  ratios  behave 
in  precisely  the  opposite  way  to  the  last,  that  is  to  say  that 
roughly  speaking  they  vary  inversely  as  the  size.  Since  both 
of  these  ratios  involve  the  height  we  may  assume  that  their 
variations  are  due  to  that  particular  dimension.  A slight 
increase  in  both  curves  culminates  at  about  the  horizon  of 
Cringleford,  and  from  that  point,  apart  from  minor  variations, 
the  ratios  decrease  steadily  until  the  end.  Both  are  particularly 
low  in  the  Ostrea  lunata  zone.  This  accounts  for  the  compara- 
tively large  number  of  flat  forms  at  Trimingham. 

The  suggestions  offered  above  are  only  broadly  true,  and 
there  are  a number  of  exceptions,  notably  the  distinctive 
depressed  forms  found  at  Claydon.  It  is  clear  that  there  are 
certain  conditions  which  give  rise  to  the  general  trends  exhibited 
by  the  urchin,  and  certain  other  conditions,  perhaps  local, 
which  also  play  their  part.  This  will  explain  shape  types 
which  appear  to  be  discrepant.  Moreover,  it  is  not  intended 
that  these  suggested  trends  are  universal  but  that  they  hold  for  the 
East  Anglian  area  only , and  there  only  in  the  higher  zones.  When 
we  have  had  an  opportunity  of  examining  other  areas  in 
Britain,  and  perhaps  abroad,  it  may  be  possible  to  assess  the 
whole  of  the  forces  which  have  left  their  mark  on  Echinocorys. 

Comparison  with  Southern  England. 

It  is  not  easy  to  compare  the  variations  in  the  East  Anglian 
area  with  those  which  are  found  further  south.  In  the  first 
place,  the  zones  in  which  the  overlap  is  most  perfect,  those  of 
Marsupites  and  Actinocamax,  have  both  been  subdivided 
considerably  in  Southern  Britain,  and  the  various  sub-sections 
exhibit  considerable  differences  in  size.  In  East  Anglia,  there 
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is  none  of  this  subdividing  and  it  is  necessary  to  attempt  to 
compare  an  horizon  in  one  area  with  an  unknown  one  further 
south.  Secondly,  of  the  two  higher  zones,  the  first  is  not  so 
well  represented  in  the  Southern  Counties,  and  the  second  is 
completely  absent.  I must  therefore  be  brief  and  tentative  in 
making  a comparison. 

1.  In  the  lower  zones,  so  far  as  could  be  determined,  the 
sizes  agreed  with  or  were  slightly  larger  than  those  further 
south. 

2.  Zone  of  Marsupites.  It  was  also  mentioned  above  that 
the  typical  form  of  this  zone  is  somewhat  larger  than  that  of 
any  subdivision  of  the  same  zone  further  south. 

3.  Zone  of  Adinocamax.  Again  it  is  not  easy  to  compare 
this  zone  with  the  three  well  represented  sections  in  the 
Southern  district.  The  Wells  Chalk  is  somewhere  about  the 
middle  of  the  Zone,  and  the  typical  form  is  reminiscent  of  a 
band  of  fairly  large  urchins  near  the  base  of  the  Zone  of  Off  aster 
pilula  in  Sussex  and  elsewhere.  It  does  not  follow  that  the  two 
were  contemporary. 

It  may  be  that  the  forms  from  Mason’s  Pit,  Claydon,  are  the 
East  Anglian  representatives  of  the  band  of  depressed  forms 
found  further  south  in  the  zone  of  Offaster  pilula.  The  two 
cannot,  however,  be  correlated  exactly  as  the  East  Anglian 
horizon  appears  to  be  somewhat  higher  than  the  similar  one 
further  south. 

I have  as  yet  had  no  evidence  of  any  band  of  small  forms 
such  as  is  found  in  the  lowest  subdivision  of  the  zone,  and  I 
must  again  repeat  that  the  subdivisions  do  not  hold  for  East 
Anglia. 

4.  Zone  of  Belemnitella  mucronata.  The  horizon  often 
referred  to  as  the  “ Horizon  of  E.  scutata  var.  subconicula  ” 
occurs  in  both  areas.  The  form  which  Brydone  recognises  as 
the  East  Anglian  representative  of  this  “ variety,”  and  which 
occurs  at  Cringleford,  is  considerably  larger  than  the  form 
which  he  originally  figured  from  Hampshire.  A group  of 
fourteen  specimens  lent  me  by  C.  W.  and  E.  V.  Wright  from 
low  down  in  the  B.  mucronata  zone  of  the  Isle  of  Wight  exhibits 
this  shape  tendency,  and  the  typical  form  for  the  group  is 
estimated  to  be  about  10  mm.  smaller  in  each  dimension. 
Although  this  particular  shape  mutation  does  occur  in  both 
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areas,  we  cannot  be  sure  that  the  respective  horizons  were 
strictly  contemporaneous. 

Beyond  these  brief  notes,  I have  no  method  of  comparing 
the  two  areas,  and  the  only  conclusion  which  I can  draw  from 
the  material  available  to  me  is  that  in  a number  of  cases  the 
East  Anglian  representatives  are  somewhat  larger  than  their 
kin  in  the  Southern  Counties. 

Shape  Forms  recognised  by  Brydone 

It  is  hoped  that,  when  the  variations  in  Echinocorys  in  all 
areas  in  the  British  Isles  have  been  described,  it  will  be  possible 
to  state  in  detail  the  various  environmental  and  other  features 
which  gave  rise  to  the  variations.  In  particular,  an  attempt 
should  be  made  to  describe  in  general  terms  the  trends 
which  have  been  dealt  with  here  in  some  detail,  and  to  interpret 
the  published  “ varieties  ” in  terms  of  these  trends.  In  my 
opinion  these  “ varieties  ” do  not  exist  as  biological  entities, 
and  I gather  from  conversation  with  R.  M.  Brydone  that  he 
agrees  that  many  of  the  described  forms  are  somewhat  artificial. 
Since,  however,  the  Linnean  system  is  the  only  existing  method 
of  indicating  shape-trends,  he  has  made  use  of  that  system. 
I understand  that  he  has  recognised  about  eight  “ varieties  ” 
which  are  characteristic  of  various  horizons  in  East  Anglia, 
and  these  will,  it  is  hoped,  be  recorded  later. 


Fig. 


DESCRIPTION  OF  ILLUSTRATIONS. 

1.  The  graphs  indicate  the  changes  in  the  three  dimensions 


and  the  ratios  of  the  dimensions  in  the  “ typical  forms  ” for  each 
horizon.  The  definition  of  the  “ typical  form  ” is  given  on  page  556. 
The  accuracy  of  the  values  at  any  horizon  can  be  judged  from  the  text, 
from  which  the  amount  of  material  available  can  be  ascertained. 
Some  horizons  are  much  better  represented  than  others. 

The  thicknesses  of  the  zones  are  not  to  scale. 

Plate  1. 

la,  lb,  lc.  Norwich  Castle  Museum.  R.  M.  Brydone  Collection, 
No.  76937  Wells  22.  Wells,  Norfolk. 

2a,  2b.  Ipswich  Corporation  Museum.  R.  M.  Brydone  Collec- 

tion, No.  1939/35.575,  Claydon,  Suffolk. 

Plate  2. 
la,  lb. 


2a,  2b,  2c. 


Ipswich  Corporation  Museum.  R.  M.  Brydone  Collec- 
tion, No.  1939/35.375.  Bramford,  Suffolk. 

Norwich  Castle  Museum.  R.  M.  Brydone  Collection, 
No.  76937  Cringleford  9.  Cringleford,  Norfolk. 
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Plate  3. 


la,  lb,  lc. 
2. 

Plate  4. 


la,  lb. 
2a,  2b. 
Plate  5. 


Norwich  Castle  Museum.  R.  M.  Brydone  Collection, 
Harford,  Norfolk. 

No.  76937  H.33. 

No.  76937  H.128. 


Norwich  Castle  Museum. 
Catton,  Norfolk. 

No.  76937  C.150. 

No.  76937  C.181. 


R.  M.  Brydone  Collection, 


Sedgwick  Museum,  Cambridge.  R.  M.  Brydone  Collec- 
tion, Trimingham,  Norfolk, 
la,  lb,  lc.  No.  B. 51702,  Sponge  Bed. 

2.  No.  B. 51704,  White  Chalk  without  O.  lunatci  (see  also 

Plate  6). 

Plate  6. 

Sedgwick  Museum,  Cambridge.  R.  M.  Brydone  Collection,  Triming- 
ham, Norfolk. 

1.  Same  as  Plate  5,  Fig.  2. 

2a,  2b.  No.  B. 51706.  Grey  Chalk. 

3a,  3b,  3c.  No.  B. 51709.  White  Chalk  with  O.  lunata. 

All  approximately  natural  size. 
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VIII 

THE  HERRING  FISHERY 
By  The  Editor 

It  was  at  first  thought  that  the  War  would  prevent  any  herring 
fishing  this  season.  The  fleet  has  been  necessarily  restricted, 
but,  although  the  season  started  rather  late,  the  catch  has 
been  satisfactory  and  the  boats  which  could  not  take  part 
in  it  will  share  in  the  results  of  the  fishing.  The  average 
earnings  of  the  drifters  have  been  higher  than  in  recent  years. 
Despite  the  additional  risks  due  to  the  War  no  accidents 
occurred. 

The  English  Herring  Catchers  Association  produced  a 
plan  for  the  season’s  fishing,  which  was  generally  adopted  in 
the  Government’s  scheme,  whereby  maximum  and  minimum 
prices  were  fixed.  The  maximum  auction  price  was  £4  18s., 
the  minimum  price  £3  per  cran,  the  minimum  being  lowered 
during  the  season  to  £2  per  cran.  Further,  the  Ministry  of 
Food  purchased  any  herrings  not  otherwise  sold  at  30s.  per 
cran.  This  prevented  any  waste  of  fish  caught,  and  herrings 
have  been  introduced  into  the  menu  of  the  Services,  and  no 
doubt  also  into  that  of  many  households,  which  had  not 
previously  realized  what  excellent  food  they  are. 

There  have  also  been  large  catches  of  sprats,  to  the  delight  of 
those  who  have  eaten  them. 
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IX 

THE  FROST  OF  JANUARY-FEBRUARY,  1940 
By  Anthony  Buxton. 

The  effects  of  the  frost  on  wild  life,  in  particular  its  effects 
combined  with  salt  flood  conditions,  have  been  interesting 
and  in  my  experience  unusual. 

In  order  to  keep  the  water  table  as  low  as  possible  and  so 
get  rid  of  the  salt,  the  pumping  station  at  Horsey  has  been 
running  nearly  every  day  throughout  the  frost,  with  the  result 
that  the  dyke  water  has  been  lowered  by  a foot  or  eighteen 
inches  daily.  In  a number  of  the  dykes  this  has  broken  the 
ice,  which  caves  in  and  subsides  when  the  water  is  lowered 
beneath  it.  This  has  meant  that  open  water  has  been  pro- 
vided in  a number  of  places  during  the  frost,  however  severe, 
practically  every  day.  Herons  have  fished  in  it,  ducks  have 
dabbled,  bitterns  waterhens  and  water-rails  have  poked  and 
probed  ; a kingfisher  has  found  the  best  position  of  all,  he 
has  sat  at  the  mill-in-take  and  caught  his  fill.  There  was  also 
a water-rail  permanently  at  this  spot  apparently  feeding  off 
some  small  red  worm-like  creatures  which  appeared  in  large 
quantities  in  the  foam  on  the  top  of  the  water  being  pumped 
into  the  mere.  The  foam  and  these  creatures  in  it  only  appeared 
at  the  end  of  a day’s  pumping,  when  the  water  had  been 
lowered  in  the  dykes.  They  have  been  identified  by  Mr.  E.  A. 
Ellis  as  larvae  of  a water  midge.  ( Chironomus  (probably)  dorsalis) . 

Apart  from  the  supply  of  open  water  in  the  midst  of  frost, 
there  is  scattered  about  on  the  marshes  a vast  amount  of  seed 
of  salt-loving  plants,  in  particular  of  orach  ( Atriplex  patula), 
together  with  fat  hen  ( Chenopodium  album),  may  weed  and 
sea  spurrey.  Throughout  the  winter  pheasants,  partridges, 
chaffinches,  bramblings,  lesser  redpolls  and  other  birds  have 
been  feeding  on  this  seed,  particularly  orach,  but  it  was  the 
frost  which  induced  mallard  in  large  quantities  to  find  this 
supply  of  food.  Their  habit  has  been  to  wait  for  the  moment 
when  the  sun  has  caused  a momentary  thaw,  and  then  to  resort 
to  the  places  where  this  seed  is  most  abundant  and  graze  like 
sheep  or  cattle  across  the  middle  of  the  marshes.  Just  before 
the  ground  became  covered  with  snow  enormous  flocks  of 
stock  doves  arrived  and  fed  on  this  same  seed,  but  the  snowfall 
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curtailed  their  visit  to  two  or  three  days,  and  the  mallard  nearly 
all  left  at  about  the  same  time.  No  doubt  they  will  return 
at  the  first  real  thaw.  The  snipe  have  long  gone  to  the  Norwich 
sewage  farm.  Pink-footed  geese  at  the  end  of  January  also 
found  the  orach  seed.  A woodcock,  with  a knowledge  of 
plumbing,  discovered  that  a strip  of  soil  was  thawed  by  the 
hot  water  running  out  of  the  baths  in  the  house  through  a pipe 
to  the  sewerage  pump.  He  spent  his  day  probing  the  soil 
above  this  pipe. 

Despite  these  little  helps  in  times  of  trouble,  mortality  has 
been  very  great  among  the  birds.  My  terrier  has  nosed  out 
from  the  snow  the  corpses  of  several  lesser  redpolls.  Water 
hens  and  herons  have  been  dying  fast,  and  most  of  the  water- 
rails  have  left,  probably  after  heavy  losses.  A bittern  also  died. 

The  birds  which  seem  to  me  to  stand  a frost  best  are  pheasants 
and  partridges,  which  pack  on  the  few  places  where  they  can 
scratch  a living  (and  they  are  good  scratchers),  blackbirds 
which  seem  to  turn  up  in  nearly  the  same  quantities  each  morn- 
ing, tits  which  can  apparently  remain  cheerful  however  hard  it 
freezes,  reed  buntings  which  can  always  find  some  minute 
insects  on  the  reeds,  and  wrens  which  remain  as  perky  as  ever. 
In  contrast,  redwings,  although  they  go  further  north  than 
fieldfares  in  the  summer,  seem  down  and  out  at  once  in  a 
frost,  and  most  of  the  few  thrushes  now  here  look  unhealthily 
puffed  out  and  unhappy.  I have  seen  no  bearded  tits  since 
November  and  then  only  about  6. 

Nothing  seems  to  daunt  the  spirits  of  an  otter.  If  fishing 
was  off,  sliding  was  on,  and  so  were  some  very  easy  waterhens, 
pheasants  and  mallard.  With  my  family  on  January  23rd,  I 
tracked  otters,  first  straight  across  the  mere,  then  through  a 
long  reed  bed  on  its  margin  to  what  was  described  as  the 
otter’s  “ house.”  It  was  a house  with  roof  and  portico,  com- 
fortably hollowed  out  of  a large  heap  of  sedge  and  other 
rubbish  left  on  the  edge  of  the  water  by  a specially  high  tide. 
We  followed  easily  foot  by  foot  over  what  is  usually  quite 
impassable  country  even  in  a boat,  over  rotten  "hover”  and 
up  the  length  of  deep  dykes,  all  covered  with  firm  ice.  The 
otters  kept  to  their  normal  tracks  and  chiefly  followed  the 
centre  of  the  dykes,  but  on  the  top  of  firm  ice  instead  of  under 
water.  We  came  at  length  to  their  bathing  pool  tucked  away 
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in  an  overgrown  dyke  where  there  is  obviously  a strong  spring, 
quite  unsuspected  bv  me.  Here  was  open  water,  despite  a 
very  severe  frost.  Probably  they  had  enlarged  it  with  teeth 
and  claws.  At  any  rate  they  had  enjoyed  themselves  and 
splashed  muddy  water  in  all  directions.  The  most  interesting 
story  written  by  the  tracks  was  that  of  their  play  under  icy 
conditions.  They  frequently  rolled  in  the  snow  and  wherever 
water  rising  with  the  tide  had  overflowed  the  ice  and  produced 
snow  slush  on  the  top  of  it,  the  otters  had  every  few  yards 
made  slides  in  the  slush.  There  was  a sort  of  twist  at  the  far 
end  of  each  of  these  slides,  which  seemed  to  show  that  the  otters 
had  galloped  and  hurled  themselves  at  the  slush  in  a running 
squirming  dive,  probably  with  their  legs  tucked  close  to  their 
bodies  so  as  not  to  check  the  glory  of  the  resulting  slides. 
Along  one  dyke  where  these  conditions  were  particularly 
favourable,  two  otters  running  parallel  on  either  side  of  the 
dyke  had  travelled  the  whole  distance  in  a series  of  gallops 
and  slides : it  may  well  have  been  a race.  At  another  spot 
on  Blackfleet  broad  were  tracks  of  two  otters  going  in  opposite 
directions.  One  of  them  had,  as  shown  in  the  illustration,  made 
six  slides,  with  only  one  galloping  stride  in  between  each  slide. 
He  had  apparently  gone  at  full  gallop  for  the  performance. 
In  half  a mile  of  track  he  had  killed  and  eaten  entirely  a drake 
mallard  and  a hen  pheasant. 

On  another  occasion  I followed  the  tracks  of  an  otter,  which, 
after  a glorious  night-out  had  obviously  gone  rollicking  home 
to  bed  in  the  early  hours  of  the  morning,  behaving  exactly 
like  a child  in  tearing  spirits  loosed  from  school.  Every 
mound  or  bank  in  his  path  had  been  climbed  for  the  sake  of  a 
toboggan  down  the  other  side  ; into  every  pool  he  had  dived, 
and  splashed  and  then  rolled  in  the  snow  ; on  every  slippery 
surface  he  had  broken  his  canter  with  a series  of  dashing  slides. 
I examined  these  slides  in  detail  and  measured  them.  A typical 
slide  was  10  feet  long  from  where  his  nose  had  hit  the  snow 
to  where  it  had  left  it  on  the  curl  at  the  far  end  ; the  slide 
was  8J  inches  wide  at  the  surface  of  the  snow.  It  was  abso- 
lutely smooth  throughout,  with  the  exception  of  the  two  pad 
marks  of  the  hind-feet  landing,  about  20  inches  from  the 
beginning  of  the  slide,  and  the  two  pad  marks  (again  of  the 
hind-feet)  about  20  inches  short  of  the  end  of  the  slide,  made 


Trans.  N.  & N.  Nat.  Soc.  Plate  13.  Part  I.  Vol.  V. 


Tracks  of  two  otters,  one  going  with  slide  in  left  foreground,  the  other 

coming  at  slower  pace. 


Six  consecutive  slides  with  one  galloping  stride  between  each.  The  otter  has 
apparently  played  ducks  and  drakes  with  himself. 


Trans,  N.  & N.  Nat.  Soc.  Plate  14  Part  I.  Vol.  XV 


Diagram  of  Slide 


How  I think  it  is  done 
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by  the  otter  taking  off  again  for  the  next  gallop.  The  distance 
between  these  two  sets  of  pad  marks  was  6 feet  6 inches.  All 
the  slides  were  of  this  type  and  in  the  case  of  this  particular 
otter,  all  had  a left-handed  (or  left-nosed)  curl  at  the  far  end  of 
the  slide. 

Otters  were  not  the  only  creatures  that  used  the  ice  of  Horsey 
Mere  as  a playground.  Hares  had  been  galloping  in  all 
directions  over  it,  and  the  pretty  little  tracks  of  stoats  were 
everywhere.  Perhaps  the  most  fascinating  experience  of  all 
for  us  and  for  ought  I know  for  the  creatures  whose  tracks 
were  written  in  the  snow,  was  the  knowledge  that  we  could 
move  in  any  direction  for  any  distance,  without  any  obstacle. 
Dykes,  bogs,  meres,  had  all  ceased  to  exist : there  was 

nothing  to  stop  us. 
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NORFOLK  COUNTY  LIST  OF  FUNGI 

(Continued  from  Vol.  XIV,  Part  IV,  p.  469-477). 

By  G.  J.  Cooke 

Abbreviations  used  are  as  given  in  the  previous  part,  at  XI V, 
p.  469. 

I am  greatly  indebted  to  Mr.  A.  A.  Pearson,  F.L.S.,  for  much 
critical  assistance  with  the  less  common  species  in  the  genera  Cor- 
tinarius,  Inocybe  and  Astrosporinaincluded  in  the  sectionhere  dealtwith. 

309.  Stropharia  esruginosa  (Curt.)  Fr. — C.  Salhouse,  3/10/1848 
(R.W.)  ; “ Common  ” (C.B.P.,  1872).  A quite  common  species  in 
rough  pasture  and  open  heathy  woodland,  occurring  in  several  forms 
often  very  late  in  the  year.  Localities  include  Sheringham,  Felbrigg, 
Northrepps,  Westwick,  Sprowston,  Mousehold  (as  late  as  mid-December 
in  1935),  Stratton  Strawless,  Felthorpe,  Horsford,  Holt,  Drayton 
Brecks,  Ringland,  Costessey,  Woodlands  Park,  at  Heigham,  Earlham, 
Eaton,  Keswick,  Dunston,  Stoke  Holy  Cross,  Framingham  and 
Wheatfen. 

311.  5.  albocyanea  (Desm.)  Fr. — N.I.  “ Castle  Rising  Heath, 
10/1883”  (C.B.P.)  ; Cke.  illus.  556,  t.  552  ; Earlham  Park,  17/1/1931  ; 
Dunston,  10/1934  and  15/10/1937  ; Mousehold,  27/7/1936,  etc.  ; 
Framingham,  27/9/1938  and  Wheatfen,  12/11/1939. 

312.  S.  inuncta  Fr. — U.  " Lynn  Hospital  Road,  1871.  Ring- 
stead  Downs,  abundantly  October,  1872  ” (C.B.P.)  ; Stoke  Holy 
Cross,  22/10/1934  ; Marlingford  Common,  5/1935  and  Longmore  Point 
at  Sutton  Broad,  26/5/1938. 

313.  S.  coronilla  (Bull.)  Fr. — N.I.  ” North  Wootton  Heath, 
17/8/1901  ” (C.B.P.)  ; Mousehold,  28/9/1904,  etc.  ; Horsford  Heath, 
Whitlingham.  Cawston,  4/10/1934  (B.M.S.)  ; Earlham  Park,  Eaton, 
Drayton  Woods,  Felbrigg  Great  Wood,  Lakenham,  and  very  abundant 
at  Eaton  during  Sept,  and  Oct.,  1939  (a  few  left  on  Nov.  3rd). 

314.  S.  obturata  Fr. — " Not  rare,  S.  & Sm.,  25,  f.l.  Fries, 
however,  seems  to  consider  the  plant  figured  ....  to  be  A . phcsosper- 
mus.”  (C.B.P.  in  list  of  1872).  This  is  now  considered  to  be 
S.  Coronilla  (G.J.C.). 

315.  5.  melasperma  (Bull.)  Quel,  non  Fr. — U.  : Eaton,  30/9/1932  ; 
var.  lutescens,  Boud.,  Mousehold,  17/9/1934. 

316.  S.  squamosa  (Pers.)  Fr. — N.I.  C.B.P.  in  1884  list.  Stratton 
Strawless,  23/9/1914  ; Felthorpe,  15/11/1916  ; Costessey  Park,  17/10/ 
1923;  Attlebridge,  8/10/1920  and  19/11/1924;  Holt,  12/1927  (C.  P. 
Petch)  ; Runton,  9/10/1932  ; Westwick,  17/10/1935  ; Colney  Park, 
16/10/1935  ; Honingham  Brecks,  9/11/1937  and  25/10/1938  ; Ketter- 
ingham,  18/10/1938;  Framingham  and  Sprowston,  11/10/1930; 
Wheatfen  5 and  12/11/1939.  Var.  aurantiaca  Cke.  Bawburgh,  15/10/ 
1919  and  17/10/1923  ; Carr’s  Hill,  Costessey,  26/10/1921.  Var. 
thrausta  ( Kalchbr ) Cke  Attlebridge,  12/11/1916  and  Wheatfen, 
12/10/1935. 
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317.  5.  Worthingtonii  Fr. — North  Wootton  Heath,  23/10/1896 

(C.B.P.).  A form  of  albo-cyanea. 

319.  S.  merdaria  Fr. — “ Not  uncommon  ” (C.B.P.  in  1872  list)  ; 
Cringleford  23/4/1920  ; Saxlingham  Green,  9/10/1938.  Plowright’s 
remark  probably  applies  to  the  western  portion  of  the  county,  but  I 
have  recognised  it  very  seldom  in  the  eastern  half  of  the  county. 

320.  S.  stercoraria  Fr. — F.C.  : C.B.P.  in  1884  list ; Ringland 
Hills,  31/10/1910;  Dunston  Common,  18/11/1931;  Wheatfen,  6/11/ 
1936  and  Felbrigg  Great  Wood,  12/10/1938. 

321.  S.  semiglobata  (Batsch.)  Fr. — C.  : “ Salhouse,  October, 
1857  ” (R.W.)  ; “ West  Norfolk  ” (Munford  in  White’s  “ Norfolk  ” 
for  1864)  ; “ Common  ” (C.B.P.  in  1872  list).  It  is  now  recognised 
that  there  is  little  difference  between  this  species  and  No.  320,  except 
the  absence  of  an  umbo.  It  is  widely  distributed  in  pastures  in 
spring  and  autumn.  Localities  include  North  Wood-Lynn,  Bawsey  and 
Leziate  Fen  (B.M.S.),  Sprowston,  Swanton  Novers,  Horsford  Heath, 
Buxton  Heath  at  Hevingham,  Taverham,  Honingham  Brecks  (on 
rabbit  dung),  5/11/1737  Ringland  Hills,  Colney,  Earlham  Park,  Eaton, 
Wood-bastwick  and  Wheatfen. 

323.  S.  scobinacea  (Fr. — Castle  Rising,  19/7/1909  (C.B.P.). 

332.  Cortinarius  (Phleg.)  turmalis  Fr. — Ashwicken,  28/9/1897 
(C.B.P.). 

335.  C.  [Phleg.)  sebaceus  Fr. — 1884  list  (C.B.P.). 

338.  C.  (Phleg.)  varius  (Schaeff.)  Fr. — Westwick  Woods,  3/10/1934 
(B.M.S.). 

341.  C.  (Phleg.)  largus  Fr. — 1884  list  (C.B.P);  Stratton 
Strawless,  4/10/1934  (B.M.S.). 

346.  C.  (Phleg.)  russus  Fr. — U.  : 1884  list  (C.B.P.)  ; Sparrow- 
Lane,  Framingham,  31/10/1923. 

347.  C.  (Phleg.)  infractus  (Pers.)  Fr. — U.  : “ Ringstead  Downs, 
23/10/1886”  (C.B.P.)  ; sent  to  C.  Rea  from  King’s  Lynn  in  1899  by 
C.B.P.,  Lion’s  Mouth,  Felbrigg,  12/10/1938. 

349.  C.  (Phleg.)  multiformis  Fr. — U.  : 1884  list  (C.B.P.)  ; 
Stratton  Strawless,  4/10/1934  (B.M.S.),  Wheatfen,  28/10/1935. 

351.  C.  (Phleg.)  allutus  (Seer.)  Fr.— R.  : Stody  Wood,  22/10/ 
1936. 

355.  C.  (Phleg.)  ccerulescens  Fr.— U.  : Sprowston  Wood, 

5/10/1934  (B.M.S.)  ; Stratton  Strawless,  10/10/1910,  Poringland,  1910 
and  Eaton,  Sept.,  1925. 

357.  C.  (Phleg.)  purpurascens  Ft— U.  : Colney  Park  (under 
Spanish  chestnuts),  3/11/1910  ; Drayton  Drueray  (under  oaks)  and 
Attlebridge  Woods  (under  beech  and  pine).  Var.  sub-purpurascens, 
Fr.,  Westwick,  17/10/1935. 

370.  C.  (Phleg.)  cumatilis  Fr.— 1884  list  (C.B.P.)  ; Sandringham 
15/10/1899  (C.B.P.). 

374.  C.  (Phleg.)  crystallinus  Fr. — 1884  list  (C.B.P.)  ; Mattishall 
(Cke.  111.  725,  t.  728)  ? Du  Port. 
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377.  C.  (Pkleg.)  porphyropus  (A.  & S.)  Fr. — R.  : 1884  list 
(C.B.P.  ) Ketteringham,  18/10/1938. 

378.  C.  ( Phleg .)  croceo-cceruleus  (Pers.)  Fr. — Stratton  Straw-less, 
4/10/1934  (B.M.S.). 

384.  C.  ( Myx .)  collinitus  (Sow.)  Fr. — N.I.  : “ Rising  Fleath  " 
(C.B.P.,  1872  list)  ; Westwick,  8/10/1936  and  Lion's  Mouth,  Felbrigg, 
25/9/1938. 

385.  C.  {Myx.)  mucosus  (Bull.) — R. : Horsford  Heath,  19/10/1911. 

386.  C.  (Myx.)  mucifluus  Fr. — 1884  list  (C.B.P.). 

387.  C.  (Myx.)  elatior  Fr.— F.C.  : 1884  list  (C.B.P.).  Of 
frequent  occurrence  in  beech  woods.  Localities  include  Stratton 
Strawless,  25/10/1910  and  subsequently  each  year.  West  Runton, 
Westwick  (B.M.S.,  1934),  Framingham,  11/11/1936,  Newton  St. 
Faith’s  Common  ; Felbrigg  Great  Wood,  24/9  and  13/10/1938. 

392.  C.  (Myx.)  delibutus  Fr. — 1884  list  (C.B.P.). 

395.  C.  (Myx.)  vibratilis  Fr. — N.I.  : “ Mattishall,  Norfolk  " 
(see  Cke.  illus.  743,  t.  744  ; quoted  by  C.B.P.  in  1889  list  as  from  Du 
Port.  Stoke  Holy  Cross,  18/10/1936  and  Drayton  pine  woods,  5/11/ 
1938. 

405.  C.  (Ino.)  alboviolaceus  (Pers.)  Fr. — Holt,  12/1927  (C.  P. 
Petch). 

407.  C.  (Ino.)  camphoratus  Fr. — “ Folly  Wood,  Rising,”  1872 
(C.B.P.). 

416.  C.  (Ino.)  pholideus  Fr. — U.  : " North  Wootton,  1872  ” 
(C.B.P.)  ; Stratton  Strawless,  20/10/1932  and  11/11/1938  ; Westw-ick, 
3/10/1934  (B.M.S.). 

420.  C.  (Dermo.)  ochroleucus  (Schaeff.)  Fr. — 1884  list  (C.B.P.). 

423.  C.  (Dermo.)  tabularis  (Bull.)  Fr. — West  Runton  and  Stratton 
Strawless,  2 to  4/10/1934  (B.M.S.). 

425.  C.  (Dermo.)  diabolicus  Fr. — 1884  list  (C.B.P.). 

426.  C.  (Dermo.)  azureus  Fr. — U.  A beautiful  species  met 
with  only  seldom  and  then  usually  near  beeches  ; localities  include 
Stratton  Strawless,  18/10/1910,  etc.,  Sprowston  Wood,  23/9/1913, 
North  Walsham  Wood,  8/10/1936. 

427.  C.  (Dermo.)  caninus  Fr. — F.C.  : West  Runton  and  Stratton 
Strawless  2 to  4/10/1934  (B.M.S.)  ; Westwick,  17/10/1935  and  8/10/ 
1936  ; Colney  Park,  16/10/1935  ; Newton  St.  Faith’s  Common, 
28/10/1937  and  Wheatfen,  29/10/1939  (E.A.E.). 

428.  C.  (Dermo.)  anomalus  Fr. — C.  : “ Common,  1872  ” (C.B.P.) 
Apparently  commoner  than  No.  427  and  usually  in  thickets  among 
rough  grass.  Localities  include  Stratton  Strawless,  4/10/1934  (B.M.S.), 
St.  Faith's  Common,  Felbrigg,  Drayton  Woods,  Gunnell’s  Pit  at  Eaton 
9/11/1939  and  Wheatfen. 

429.  C.  (Dermo.)  lepidopus  Cke. — U.  : Stratton  Strawless, 
4/10/1934  (B.M.S.),  Felbrigg  Great  Wood,  12/10/1938. 

432.  C.  (Dermo.)  spilomeus  Fr. — 1884  list  (C.B.P.). 

434.  C.  (Dermo.)  phceniceus  (Bull.)  Maire — N.I.  Similar  to, 
but  less  frequently  seen  than  No.  435.  Holt,  9/1932  ; Stratton 
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Strawless,  4/10/1934  (B.M.S.)  ; Racecourse  Wood,  Thorpe,  28/10/1939 
and  14/11/1939. 

435.  C.  {Dertno.)  semisanguineus  (Brig.)  Maire — C.  : Salhouse, 
Nov.,  1848  (R.W.)  ; Horsford  Heath,  22/11/1910  ; Stratton  Straw- 
less, 31/10/1911  and  16/10/1931;  Holt,  11/9/1932  and  27/8/1936; 
also  at  Westwick,  Drayton  Druery,  Sprowston  Wood,  Bluestone 
Wood  at  Heydon,  Honingham  Woods  and  Felbrigg  Great  Wood. 

436.  C.  {Dertno.)  cinncibarinus  Fr. — R.  : Sandringham,  10/9/1897 
(C.B.P.)  ; Holt,  12/1927  (C.  P.  Petch). 

437.  C.  {Dertno.)  sanguineus  (Wulf.)  Fr. — N.I.  : “ Salhouse, 
20/10/1857  ” (R.W.)  ; 1884  list  (C.B.P.)  ; Horsford  Heath,  7/11/1910  ; 
Sprowston  Wood  ; Surlingham  Wood,  Wheatfen,  24/10/1935  ; West- 
wick, 8/10/1936  and  Newton  St.  Faith’s  Common,  28/10/1937  ; much 
less  common  than  No.  435. 

438.  C.  {Dertno.)  anthracinus  Fr. — R.  : Under  oaks  on  heavy 
soil  at  Ketteringham,  18/10/1938. 

439.  C.  {Dertno.)  cinnamomeus  (L.)  Fr. — C.  : “ Common,  1872  ” 
(C.B.P.).  Localities  include  Horsford  Heath,  20/10/1910,  Drayton 
Druery,  Felthorpe,  Westwick,  Newton  St.  Faith’s  Common  and  Felbrigg 
Great  Wood.  Var.  croceus  (Schaeff)  Fr.,  Felthorpe,  24/10/1910  ; Holt 
Lowes,  27/8/1936  and  Westwick,  8/10/1936. 

440.  C.  {Dertno.)  croceo-conus  Fr. — U.  : Felthorpe,  24/10/1919. 

448.  C.  {Dertno.)  raphatioides  (Pers.)  Fr. — U.  : Damp  birch 

scrub  at  Stratton  Strawless,  5/11/1910;  pine  wood  at  Felthorpe, 
8/11/1911  ; Westwick,  23/10/1936  and  pine  wood  at  Stody,  28/10/1936. 

451.  C.  {Tela.)  macropus  Fr. — North  Wootton,  28/10/1897 
(C.B.P.). 

453.  C.  {Tela.)  bivelus  Fr. — Stratton  Strawless,  4/10/1934  (B.M.S.) 

454.  C.  {Tela.)  bulbosus  (Sow.)  Fr. — " Earlham,  Rare — Sowerby  ” 
(M.J.B.  in  Eng.  FI.)  ; N.W.  Norfolk  (Rev.  Munford  in  White’s  Norfolk 
1864  ; North  Wootton  Heath,  19/9/1894  and  “ Brow  of  the  Hill,” 
Leziate  Heath  near  Gayton,  20/9/1897  (C.B.P.). 

458.  C.  {Tela.)  torvus  Fr.— U.  : 1884  list  (C.B.P.)  Westwick, 
8/10/1936;  Lion’s  Mouth,  Felbrigg,  12/10/1938. 

459.  C.  {Tela.)  impennis  Fr. — U.  : Westwick,  4/10/1933. 

462.  C.  {Tela.)  evernius  Fr. — 1884  list  (C.B.P.). 

464.  C.  {Tela.)  armillatus  Fr. — U.  : Westwick,  8/10/1936  ; 
North  Walsham  Wood,  8/10/1936  and  Stratton  Strawless,  11/11/1938. 

469.  C.  {Tela.)  hinnuleus  (Sow.)  Fr. — C.  : 1884  list  (C.B.P.)  ; 
A common  and  evenly  distributed  species.  Localities  include  : 
Stratton  Strawless,  Canada  Wood  at  Beeston  Regis,  Framingham, 
Dunston,  Sprowston,  Westwick,  Newton  St.  Faith’s  Common,  Felbrigg, 
Great  Wood,  Wheatfen,  and  Racecourse  Wood  at  Thorpe  ; found  on 
various  dates  between  mid-September  and  mid-November. 

470.  C.  {Tela.)  gentilis  Fr. — U.  : Framingham,  16/10/1937  and 
in  Tuck’s  Plantation  at  Wheatfen,  29/10/1939.  This  species  differs 
very  little  from  No.  469. 
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475.  C.  {Tela.)  brunneus  (Pers.)  Fr. — Stratton  Strawless,  West- 
wick,  October,  1934  (B.M.S.)  ; Westwick,  16/10/1935  and  Sheringham, 
31/10/1936. 

478.  C.  {Tela.)  glandicolor  Fr. — U.  : West  Runton,  24 — 
31/9/1932  ; Framingham,  20/10/1934. 

484.  C.  {Tela.)  flexipes  Fr. — U.  : Alder  Carr  at  Bluestone 
Wood,  Heydon,  2/10/1937. 

487.  C.  {Tela.)  incisus  (Pers.)  Fr. — N.I.  : Stody  Wood,  22/10/ 
1936  ; Drayton  Woods,  15/10/1938  ; Felbrigg  Great  Wood, 
13/10/1938  ; Easton,  25/10/1938  ; Wheatfen,  5 and  12/11/1939 
(E.A.E.). 

489.  C.  {Tela.)  hemitrichus  Fr. — V.C.  : 1884  list  (C.B.P.). 
Frequently  found  in  birch  scrub,  especially  where  boggy  ; it  is  probably 
our  commonest  Cortinarius.  Localities  include  : Stratton  Strawless, 
West  Runton,  Swanton  Novers,  Westwick,  Stoke  Holy  Cross,  Drayton 
Hall  Woods,  Sprowston  Woods,  Felbrigg  Great  Wood  and  Eaton  (all 
in  October)  ; also  at  Drayton  on  7/1/1938,  Wheatfen,  5/11/1939  and 
Framingham,  20/11/1934. 

491.  C.  {Tela.)  rigidus  (Scop.)  Fr. — C.  : A very  similar  but 
slightly  less  common  species  than  No.  489.  Localities  include  Horsford, 
11/10/1904,  Felthorpe,  Stratton  Strawless,  Sprowston,  Sheringham 
Woods,  Westwick,  St.  Faith's  Woods,  Drayton  Woods,  Felbrigg  Great 
Wood,  Racecourse  Wood  at  Thorpe  and  Wheatfen  (all  found  between 
October  4th  and  December  4th,  but  only  rarely  after  the  first  week  of 
November). 

492.  C.  {Tela.)  paleaceus  (Weinm.)  Fr. — U.  : 1884  list  (C.B.P.)  ; 
Tuck’s  Plantation  at  Wheatfen,  24/10/1935  and  29/10/1939  ; Westwick, 
8/10/1936  ; Sheringham,  31/10/1936  and  Bluestoone  Wood  at  Heydon, 
2/10/1937. 

497.  C.  {Hydro.)  subferrugineus  (Batsch.)  Fr. — U.  : Spanish 
Chestnut  wood  at  Westwick,  30/10/1935. 

498.  C.  {Hydro.)  armeniacus  (Schaeff.)  Fr. — " Mattishall,  August, 
1883,  Du  Port  ” (Cke.  illus,  826,  t.  793)  ; 1884  list  (C.B.P.)  ; both 
records  may  refer  to  the  same  gathering. 

501.  C.  {Hydro.)  duracinus  Fr. — U.  : Ketteringham,  under 
oaks,  19/10/1938. 

505.  C.  {Hydro.)  saturninus  Fr. — N.I.  : Stratton  Strawless, 
18/10/1910,  26/9/1911  and  20/10/1932  ; St.  Faith’s  Woods,  27/10/1937 
and  1/11/1937  ; Drayton  Woods,  15/10/1938. 

508.  C.  {Hydro.)  castaneus  (Bull.)  Fr. — C.  : “ Common,”  1872 
list  (C.B.P.)  also  in  1884  list.  Frequent  in  suitable  mixed  woods, 
often  associated  with  furze  and  birch.  Localities  include  Canada 
Wood  at  Beeston  Regis,  Stody  Wood,  Framingham,  Westwick,  Holt 
Lowes,  Sheringham,  Easton,  Newton  St.  Faith’s  Common,  Sprowston 
Woods,  Drayton  Woods,  Dunston  Common  and  Wheatfen  ; speci- 
mens have  been  noted  from  August  to  November,  but  chiefly  in  October. 

509.  C.  {Hydro.)  bicolor  Cke. — N.I.  : Drayton  Druery,  22/11/1910 
and  3/11/1928  ; Horsford  Heath,  31/10/1911  ; Stratton  Strawless, 
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26/9/1913  ; Westwick,  30/10/1935  ; Stody  Wood,  22/10/1936  ; 

Wheatfen,  24/10/1936  ; under  beech  at  Ketteringham,  10/11/1938. 

510.  C.  [Hydro.)  balaustinus  Fr.  R. — Tuck’s  Plantation  at 
Wheatfen,  24/10/1935. 

520.  C.  [Hydro.)  dolobratus  Fr. — “ Dereham,  November,  1883 
(?  Du  Port),  see  Cke.  illus.  845,  t.  811.  “ Mattishall,”  1889  list  (C.B.P.)  : 
attributed  to  J.  M.  Du  Port. 

521.  C.  [Hydro.)  rigens  (Pers.)  Fr. — U.  : 1884  list  (C.B.P.) 
Westwick,  8/10/1936  ; Sheringham,  28/10/1936  ; St.  Faith’s  Woods 
28/10/1937. 

525.  C.  [Hydro.)  leucopus  (Bull.)  Fr. — N.I.  : Newton  St.  Faith’s, 

7/9/1927  ; Sheringham  Woods,  5/10/1932,  22  and  23/10/1937  ; 

Sprowston,  5/10/1934  (B.M.S.)  ; Wheatfen,  15/10/1936  (E.A.E.)  ; 
Felbrigg  Great  Wood,  13/10/1938. 

526.  C.  [Hydro.)  scandens  Fr. — U.  : “ Near  Downham  ” (Cke. 

ill.  849,  t.  830)  ; 1884  list  (C.B.P.).  Some  doubt  exists  as  to  whether 

Cooke’s  figure  is  of  this  species  or  C.  leucopus.  Bluestone  Wood  at 
Heydon,  12/10/1937  and  Newton  St.  Faith’s  Common,  14/10/1937. 

527.  C.  [Hydro.)  erythrinus  Fr. — N.I.  : Sandringham,  10/9/1897 
and  Bawsey,  11/9/1897  (C.B.P.)  ; Felbrigg  Great  Wood,  13/10/1938  ; 
Drayton  Woods,  5/11/1938  and  Wheatfen,  5/11/1939. 

528.  C.  [Hydro.)  decipiens  (Pers.)  Fr. — C.  : 1882  “ on  the  ground 
in  woods,  Norfolk  ” M.C.C.,  Cke.  illus.  850,  t.  798,  fig.  B.  ; given  in 
1884  list  by  C.B.P.  Localities  include  Mousehold,  27/11/1934,  West- 
wick Woods,  3/10/1934  (B.M.S.)  and  17/10/1935,  Colney  Park,  16/10/ 
1935,  Framingham,  11/10/1935,  Stody  Wood,  22/10/1936,  Wheatfen, 
8/10/1936,  7/10/1937,  29/10/1939  and  5/11/1939,  Newton  St.  Faith's 
Common,  28/10/1937,  Drayton  Hall  Woods,  31/12/1937,  Easton, 
25/10/1938,  Stratton  Strawless,  11/11/1938  and  Racecourse  Wood  at 
Thorpe,  14/11/1939. 

532.  C.  [Hydro.)  oblusus  Fr. — F.C.  : Ashwicken,  October,  1889 
(C.B.P.)  ; Canada  Wood  at  Beeston  Regis,  20/9/1932  ; Westwick 
Woods,  3/10/1934  (B.M.S.)  and  17/10/1935  ; Wheatfen,  24/10/19 35 
and  12/11/1939  ; Sheringham,  31/10/1936  ; Westwick,  8/10/1936  ; 
Newton  St.  Faith’s  Common,  14/10/1937  and  at  Ringland. 

534.  C.  [Hydro.)  acutus  (Pers.)  Fr. — C.  : Localities  include 
Canada  Wood  at  Beeston  Regis,  30/9/1932  ; Westwick,  17/10/1935  ; 
Sheringham  Woods,  31/10/1936  ; Wheatfen,  15/10/1937  and  29/10/ 
1939  ; Newton  St.  Faith’s  Common,  28/10/1937  ; Drayton  Woods, 
15/10/1938  and  Stratton  Strawless,  11/11/1938. 

538.  C.  [Hydro.)  fasciatus  Fr. — 1884  list  (C.B.P.). 

539.  Inocybe  scabra  (Mull.  )Fr.,  sensu  Cooke.  “ Common,” 
1872  list  (C.B.P.)  ; Holkham  Meals,  28/9/1932  (This  is  a somewhat 
doubtful  species — G.J.C.). 

540.  /.  pyriodora  (Pers.)  Fr. — U.  : 1884  list  (C.B.P.)  ; Keswick, 
1/7/1920;  Stoke  Holy  Cross,  21/8/1927  ; Stratton  Strawless,  4/10/1934 
(B.M.S.)  and  14/10/1938  (M.  B.  Ellis)  and  Wheatfen,  29/10/1939. 
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541.  I.  rimosa  (Bull.)  Fr. — •“  Everywhere  ” 1872  list  (C.B.P.) 
This  species  is  regarded  by  modern  mycologists  as  a composite  one, 
mostly  represented  by  I.  fastigiata. 

542.  I.  tomentosa  (Jungh.)  Quel. — ( — eutheles  B.  & Br.) — N.I. 
Sandringham,  1880  and  '81  (C.B.P.)  ; Racecourse  Wood  at  Thorpe, 
8/11/1934  ; Westwick  Woods,  3/10/1934  (B.M.S.)  ; Holt,  27/8/1936  ; 
Wheatfen,  24/10/1935  and  5/11/1939  (E.A.E.)  ; Bawburgh,  6/11/1936  ; 
Framingham,  11/11/1936;  St.  Faith’s,  12/11/1936;  Drayton, 
18/11/1938,  13/12/1937  and  31/12/1938  ; Sprowston  Wood,  10/10/1938. 

543.  I.  pallidipes  Ellis  & Everh. — U.  : Drayton  Woods, 

5/11/1938  and  Wheatfen,  29/10  and  5/11/1939  (E.A.E.). 

546.  /.  corydalina  Quel. — Westwick  Woods,  3/10/1934  (B.M.S.) . 

547.  I.  geophylla  (Sow.)  Fr. — V.C.  " Ringstead  and  Rising, 
1872  ” (C.B.P.).  This  is  our  commonest  species  of  Inocybe,  widely 
distributed  and  found  almost  as  frequently  in  the  form  of  var.  lilacina 
as  in  the  type  form.  Localities  include  Stratton  Strawless,  25/9/1916 
and  13/10/1910  ; Wroxham,  23/6/1920  ; Hoveton,  26/10/1930  and 
5/8/1932  ; West  Runton,  6/10/1932  ; West  Runton,  Westwick, 
Sprowston  and  Wheatfen,  3 to  5/10/1934  (B.M.S.)  ; Stoke  Holy  Cross, 
15/10/1936  ; Honingham,  6/11/1936  ; Lion’s  Mouth  at  Felbrigg, 
12/10/1938  and  Drayton,  15/10/1938.  Var.  lilacina  Fr.  at  Sprowston 
Woods,  Framingham,  Stratton  Strawless,  Swanton  Novers,  Wheatfen, 
Westwick,  Ketteringham,  Felbrigg  and  West  Runton.  Var.  luxurians 
Quel,  in  Thorpe  Woods  (1910). 

550.  I.  descissa  Fr. — U.  : Sprowston  Wood,  10/10/1933  ; 
Stratton  Strawless,  4/10/1934  (B.M.S.)  ; Drayton,  5/11/1938  ; Wheat- 
fen, 5/11/1939  (E.A.E.).  Var.  auricoma  (Batsch.)  Fr.,  N.I.  : St. 
Faith’s  Common,  28/10/1937. 

554.  I.  Godeyi  Gillet — U.  : Taverham,  2/7/1912  ; Felthorpe, 
24/10/1919 ; West  Runton,  2/9/1932  ; Westwick,  7/10/1933  and 
17/10/1935.  Var.  rufescens  Cke.  at  Felthorpe,  24/10/1919  and  Pretty 
Corner,  Sheringham,  2/9/1932. 

555.  I.  lucifnga  Fr. — U.  ; Framingham,  3/ 11/1932,  7/8/1936 
and  28/9/1938  ; Westwick,  17/10/1935.  Var.  hirtella  : R.,  Framing- 
ham, 11/10/1935. 

557.  I.  ccBsariata  Fr. — 1884  list  (C.B.P.). 

558.  /.  obscura  (Pers.)  Fr. — F.C.  “ Ringstead  Downs,  1872  ” 
(C.B.P.)  ; Sprowston,  10/10/1910  ; Poringland,  10/7/1910  ; Stratton 
Strawless,  23/9/1914 ; 4/10/1934  (B.M.S.);  Eaton,  Sept.  15th;  Drayton 
Woods,  25/10/1938  ; Ketteringham,  19/10/1938  ; Framingham, 
11/10/1935  ; Houghton,  9/7/1936  ; St.  Faith’s  Common,  28/10/1937  ; 
Felbrigg  Great  Wood,  12/10/1938  ; Wheatfen,  5/11/1939. 

559.  I.lacera  Fr. — N.I.  : Bawsey,  7/6/1930  (B.M.S.)  ; Westwick 
and  Stratton  Strawless,  3 and  4/10/1934  (B.M.S.)  ; Westwick,  4/10/1933, 
17/10/1935  and  8/10/1936  ; Felmingham,  5/10/1933  ; Holt,  17/6/1936  ; 
St.  Faith’s  Common,  28/10/1937  and  14/10/1937  ; Wheatfen,  4/6/1938 
(E.A.E.). 

561.  I.  hystrix  Fr. — R.  : Sprowston  Wood,  13/11/1919. 
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562.  I.  incarnata  Bres. — U.  : “ Rackheath  and  Ryston  Park, 
1889  ” (J.  M.  Du  Port)  ; Castle  Rising,  1889,  Bawsey,  10/7/1898 
and  Rising,  14/6/1899  (C.B.P.)  ; Morton  Park,  9/7/1920  ; Ringland 
(S.A.M.),  5/7/1936  ; Taverham,  2/7/1912  and  Felthorpe,  24/10/1919. 

565.  7.  brunnea  Qu61. — U.  : Wheatfen,  15/10/1936,  and  5/11/1939 

(E.A.E.)  ; Felbrigg  Great  Wood,  12/10/1938. 

571.  7.  Bongardii  (Weinm.)  Massee — 1884  list  (C.B.P.). 

572.  I.  cincinnata  Fr. — U.  : Wolferton,  8/9/1900  (C.B.P.)  ; 

Westwick,  3/10/1934  (B.M.S.)  and  16/10/1935  ; St.  Faith’s  Common, 
28/10/1937  ; Wheatfen,  5/11/1939. 

577.  I.  Cookei  Bres. — U.  : Hainford,  2/8/20  ; West  Runton, 
31/8/1932  ; Holkham  Park,  30/9/1932  ; Felbrigg  Great  Wood, 
12/10/1938  and  Sandringham,  28/7/1937. 

580.  7.  hirsuta  (Lasch.)  Fr. — U.  : Stratton  Strawless,  11/11/1938  ; 

Wheatfen  (S.A.M.),  6/8/1936  ; Sheringham,  30/10/1936. 

583.  7.  fastigiata  (Schaeff.)  Fr. — C.  : Next  to  No.  547  this  is 

probably  our  commonest  Inocybe  ; it  is  rather  variable  in  size  and 
form,  and  in  colour  from  straw  yellow  to  rich  brown.  Localities  include 
Easton,  29/9/1930  ; Colney  Park,  3/8/1932,  23/7/1933  and  26/7/1936  ; 
West  Runton  and  Westwick  3 and  4/10/1934  (B.M.S.)  ; Felbrigg 
Great  Wood,  28/9  and  12/10/1938  ; Framingham,  4/11/1932  and 
28/9/1938;  Wheatfen,  24/10/1935,  15/10/1936  and  12/11/1939; 

Sandringham,  28/7/1937. 

583*.  7.  maculata  Boud. — R.  : Framingham,  11/10/1935,  and 

Eaton,  10/1936  G.J.C.  ; Wheatfen,  5/11/1939  (E.A.E.).  This  species 
is  given  by  C.  Rea  in  Appendix  II,  Trans.  Brit.  Myc.  Soc.,  Vol.  XVII, 
p.  40. 

590.  Astrosporina  preetervisa  (Quel.)  Schrot. — U.  : West  Briggs, 
Wormegay,  5/9/1900  and  Wolferton,  8/9/1900  (C.B.P.)  ; Wheatfen, 
12/11/1933;  Oddy’s  Wood  at  Holt,  27/8/1936;  Framingham, 
16/10/1937  and  Newton  St.  Faith’s  Common,  24/10/1937. 

591.  A.  lanuginella  Schrot. — R.  : Wheatfen,  16/10/1936. 

593.  A.  trechispora  (Berk.)  Rea. — 1884  list  (C.B.P.). 

594.  A.  asterospora  (Quel).  Rea — F.C.  : 1884  list  (C.B.P.). 
Probably  this  is  sometimes  overlooked  or  taken  for  7.  rimosa  in  its 
early  stages.  Localities  include  Taverham,  18/7/1936  ; Lion  Wood 
at  Thorpe,  6/8/1936  ; Drayton,  18/11/1938  ; Lion’s  Mouth  at  Felbrigg, 
12/10/1938  ; “ Roman  Camp  ” at  West  Runton,  12/10/1938  ; Sax- 
lingham  Green,  9/10/1938  ; Wheatfen,  5/11/1939  and  Eaton,  11/9/1939. 

596.  A.  lanuginosa  (Bull.)  (Schrot. — R.  ; 1884  list  (C.B.P.); 
Stratton  Strawless,  11/11/1938. 

597.  A.  calospora  (Quel).  Rea — Bawsey,  1/9/1900  (C.B.P.). 

601.  A.  mavitima  (Fr.)  Rea — R.  : Scolt  Head  Island  sand  dunes 

16/5/1932  (E.A.E.). 

601*.  A.  umbrina  (Bres.)  Rea — N.I.  Bawsey,  7/6/1930 

(B.M.S.)  ; Westwick,  3/10/1934  (B.M.S.)  ; Felbrigg  Great  Wood, 
25/9/1938  ; Stody  Wood,  22/10/1936  and  Stratton  Strawless, 
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11/11/1938.  This  species  is  given  in  Rea’s  Appendix  I,  Trans.  Brit. 
Myc.  Soc.,  Vol.  XII,  p.  211. 

603.  A.  sabuletorum  (B.  & Curt.)  Rea  (=  A.  lanuginosa  Fr.) 
— Racecourse  Wood  at  Thorpe  St.  Andrew,  5/6/1922  (B.M.S.). 

607.  A . petiginosa  (Fr.)  Rea — U.  : 1884  list  (C.B.P.)  ; Westwick 
5/10/1933,  17/10/1935  and  8/10/1936  (also  3/10/1934  B.M.S.)  ; Wheat- 
fen,  5/11/1939. 

The  following  species  are  additional  to  those  published  in  Parts  1 
and  2 of  this  list  : — 

142.  Lepiota  micropholis  B.  & Br. — Eaton,  on  soil  in  a flower-pot 
under  glass  4 to  8/7/1936. 

262.  Rozites  caperatus  (Pers.)  Karst. — Stratton  Strawless, 
17/10/1919. 

Amanita  gemmata  Fr.  ( = Amanita  adnata  W.G.Sm.) — Plowright 
records  this  species  in  his  1884  list.  I found  a group  growing  in  a pine 
wood  at  Swannington,  20/11/1912  and  again  in  the  same  spot, 
2/12/1913  ; these  had  the  ring  characteristic  of  Amanita.  “ At 
Sandringham,  30/10/1899,  specimens  were  found  with  a well-defined 
membranaceous  ring  and  also  without  any  trace  of  a ring  ” (Carleton 
Rea,  under  No.  213,  Amanitopsis  adnata  (W.G.Sm.)  Sacc.,  in  Brit.  Bas.) 


THE  NATURAL  HISTORY  OF  WHEATFEN  BROAD 


115 


XI 

THE  NATURAL  HISTORY  OF  WHEATFEN  BROAD 

SURLINGHAM 

Part  II 
By  E.  A.  Ellis 

It  is  six  years  since  a preliminary  note  on  Wheatfen  appeared 
in  these  Transactions  (XIII,  422 — 451).  This  was  devoted  to 
physiography,  distribution  of  flowering  plants  and  ferns  of 
marsh,  carr,  woodland  and  water,  lists  of  lichens,  mosses, 
liverworts,  mycetozoa,  molluscs,  fishes,  and  plant  galls,  and 
brief  indications  of  the  insect  and  fungus  life  typical  of  the 
area.  Since  then,  local  and  other  naturalists  have  been 
tempted  to  pursue  their  special  studies  there  in  collaboration 
with  Captain  Cockle  and  the  writer,  with  the  result  that 
numerous  records  have  accumulated  in  the  card  index  kept  at 
the  fen.  Investigations  have  been  carried  out  on  the  follow- 
ing groups  : — filamentous  algae,  lichens  (list  by  S.  A.  Manning 
in  these  Transactions  XIV,  307-8),  fungi  (282  larger  basidio- 
mycetes,  68  rusts,  8 smuts,  some  hundreds  of  other  micro-fungi, 
48  discomycetes),  a few  additional  mosses  and  liverworts, 
additional  flowering  plants,  mycetozoa  (now  totalling  52 
species),  Crustacea,  spiders  (108  species),  harvestmen  (7  species), 
grasshoppers  and  their  allies,  dragonflies  (13  species),  leaf- 
hoppers  =Homoptera  (64  species),  bugs  = Heteroptera  (116 
species,  given  in  detail  below),  lacewings,  caddis-flies,  beetles 
(300-odd  species),  butterflies  and  moths,  bees,  wasps,  parasitic 
hymenoptera  (many  collected  but  few  identified),  sawflies 
(59  species),  two-winged  flies  (210  species),  molluscs,  (now 
totalling  73  species),  amphibians  (4),  reptiles  (2),  birds  (approxi- 
mately 94)  and  mammals  (17).  The  records  include  observa- 
tions of  phenological  and  ecological  interest  and  descriptions 
of  habits  in  some  cases  previously  unnoticed.  Collecting 
and  cataloguing  is  an  indispensable  part  of  the  business, 
but  freedom  for  the  more  thrilling  watch  on  unmolested 
creatures  in  their  wildernesses  follows  the  patient  work  of 
identification.  Only  after  such  practice  could  the  following 


116  THE  NATURAL  HISTORY  OF  WHEATFEN  BROAD 

experiment  have  been  made.  One  evening  before  sunset 
we  saw  a moth  visiting  flowers  of  devil’s-bit  scabious  on  the 
fen  ; approaching  gently,  we  were  able  to  identify  it  as  a 
gold-spot  ( Plusia  festucce).  Instead  of  capturing  it,  we  con- 
ceived the  plan  of  following  it  and  proffering  various  other 
kinds  of  marsh  flowers  by  hand  ; by  this  means  we  learned 
that  it  was  quite  as  pleased  to  taste  the  nectar  of  hemp  agri- 
mony, purple  loosestrife,  knapweed,  marsh  thistle,  and  ragged 
robin,  while  meadowsweet  was  refused.  Night  observations 
with  an  electric  torch  have  been  fruitful ; in  this  way  we 
discovered  the  surprising  habit  of  mosquitoes  ( Anopheles 
claviger)  sucking  nectar  from  the  tiny  green  flowers  of  black 
bryony  in  the  wood  at  12.30  a.m.  Newly-hatched  hedge 
snails  ( Cepcea  nemoralis)  were  detected  eating  teleutospores  of 
a bramble  rust  in  autumn.  Curious  galls  on  trailing  rose 
in  one  of  the  carrs  were  found  to  arise  through  the  work  of 
small  mites  after  primary  eruption  of  the  stems  by  a fungus 
(. Botryosphceria  roses). 

Apart  from  such  items  throwing  new  light  on  the  biology  of 
various  species,  genetical  problems  have  arisen  with  the 
appearance  of  such  things  as  a yellow-berried  form  of  guelder 
rose,  white-flowered  ragged  robin,  pink-flowered  bugle  and 
so  on  ; problems  of  phenology  such  as  that  presented  by  the 
spring  and  midsummer  flowering  of  the  bog  myrtle  ; 
problems  of  curious  distribution  such  as  those  set  by  the 
presence  of  the  high  moorland  bug  Saida  morio  and  of  some 
normally  salt-marsh  insects  in  the  fen.  One  species  of  snail 
reaches  its  northern  limit  of  distribution  there.  Wheatfen 
has  shared  in  the  recent  colonisation  of  Norfolk  by  two  kinds  of 
butterfly,  the  comma  and  white  admiral,  both  of  which  now 
breed  within  its  boundaries.  In  1939  the  marsh  warbler  was 
recognised  among  its  sallow  bushes.  On  December  21st, 
1937,  Captain  Cockle  found  there  a tiny  wild  cockroach  nymph 
just  one  centimetre  long,  of  a pale  golden  brown  colour  with 
little  dark  spots  and  three  somewhat  anchor-shaped  central 
thoracic  marks  (see  illustration)  : probably  Ectobius  lividus 
(Fabr.),  otherwise  unknown  in  Britain  north  of  the  Thames  ; 
none  of  the  nymphs  of  this  species  at  the  British  Museum  was 
found  to  have  the  black  markings  shown  by  the  Norfolk 
specimen,  and  it  still  remains  something  of  a mystery. 
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Nymph  of  Woodland  Cockroach 
1 cm.  long;  Wheatfen  21-12-37. 

Enough  lias  been  written  to  show  the  kind  of  work  that  is 
being  carried  out  at  Wheatfen  in  friendly  rivalry  with  that  which 
has  been  in  progress  for  a much  longer  time  at  Wicken  Fen  in 
Cambridgeshire  (see  “ The  Natural  History  of  Wicken  Fen,”  a 
series  of  56  papers  edited  by  Prof.  J.  Stanley  Gardiner,  1925-32). 
Wheatfen  has  proved  far  richer  in  plant  life  than  Wicken  and 
when  it  has  been  sufficiently  studied  there  seems  little  reason 
why  the  insect  fauna  should  not  prove  correspondingly  superior. 
As  an  instance  of  this,  the  following  preliminary  account  of  the 
Heteroptera  of  Wheatfen  refers  to  116  species  against  67 
recorded  from  Wicken. 

The  Heteroptera  of  Wheatfen 
(Shield-bugs,  lace-bugs,  assassin-bugs,  aphis-bugs,  capsid 
bugs,  pond-skaters,  water-scorpions,  water-boatmen,  etc.) 

Unless  otherwise  indicated,  the  following  notes  refer  to  the 
adult  insects.  A great  deal  remains  to  be  found  out  con- 
cerning the  earlier  stages  of  many  species  and  information 
about  these  is  being  collected  gradually  with  a view  to  publica- 
tion at  a later  date. 

Piezodorus  lituratus  F.  This  large  green  shield-bug  appears  to  be 
restricted  to  the  furze  bushes  growing  along  the  west  " wall  ” of  Old 
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Mill  Marsh  ; there  it  continues  throughout  the  year,  hibernated 
examples  appearing  in  the  months  February  to  May. 

Pentatoma  rufipes  L.  On  various  trees,  especially  in  the  garden 
(including  oak,  pear  and  rose)  ; it  has  not  been  found  over-wintering, 
though  living  from  July  until  November  10th. 

Acanthosoma  hcemorrhoidale  L.  One  only,  on  sallow  in  the  Osier 
Carr,  21-10-39. 

Elasmostethus  inter stinctus  L.  On  birch,  alder  and  oak  mainly 
in  the  Wood  in  autumn  ; several  hibernating  in  Rhododendron, 
8-11-39. 

Elasmucha  grisea  L.  In  this  species  the  mother  broods  over  the 
young  ; it  occurs  in  the  wood,  where  its  host  trees  include  birch 
and  alder.  Like  many  other  bugs,  it  resorts  to  evergreens  for  winter 
shelter  and  has  been  found  on  cherry-laurel  at  the  end  of  October. 

Picromerus  bidens  L.  While  most  of  the  above  shield-bugs  vary 
their  diet  by  sucking  juices  of  other  insects  as  well  as  their  food  plants, 
the  present  species  appears  to  be  completely  carnivorous,  attacking 
caterpillars.  At  Wheatfen  it  is  seen  on  Two-acre  Marsh  and  at  Home 
Staithe,  usually  in  pairs,  from  August  to  mid-October  ; female  with 
eggs  15-10-38  ; two  attacking  one  geometrid  caterpillar  on  yellow 
Hag,  2-10-36  ; one  sucking  a comma  butterfly  caterpillar  on  nettle, 
22-8-39. 

Troilus  luridus  F.  This  is  another  predatory  insect,  living  among 
various  trees  ; we  have  found  it  from  August  onwards  through  the 
winter  on  sallow,  furze,  etc.,  in  the  Wood  and  Osier  Carr  ; it  has 
been  beaten  from  rhododendron  in  December  and  found  hidden  under 
elder  bark  in  February. 

Cymus  glandicolor  Hhn.  Presumed  to  be  a sedge-feeder,  this 
has  been  found  in  typical  habitats  among  Carex  spp.  on  Alder  Carr 
Marsh  and  tussock  sedge  in  Pool  Carr  in  April,  June  and  October. 

I schnorhynchus  resedee  Panz.  A birch  and  alder  feeder,  it  strays 
to  other  trees  and  bushes  for  winter  shelter  ; Wheatfen  records  include 
several  from  rhododendrons  in  the  Wood  in  late  autumn  and  one  from 
a tangle  of  honeysuckle  stems  7-1-43  when  snow  lay  on  the  ground, 
also  on  birch  in  the  Osier  Carr  in  May. 

Chihcis  typhee  Perr.  A rare  insect  confined  to  the  heads  of 
reed-mace  ; one  was  found  in  Pool  Carr,  18-10-39. 

Pamera  fracticollis  Schill.  Typically  a fen  insect,  known  to 
hibernate,  it  has  been  found  here  in  June,  August,  September  and 
October,  on  Alder  Carr  Marsh  and  amongst  bracken  in  the  Wood. 

Rhyparochromus  chiragra  F.,  var.  sabulicola  Thms.  One  example 
of  this  usually  coast  sand-hill  insect  appeared  in  the  Wood,  13-2-39. 

Acompus  rufipes  Wolff.  Adults  occur  throughout  the  year 
abundantly  on  the  fen,  many  hibernating  in  marsh  litter,  flood  debris, 
tussock-sedge  or  the  furze-bushes  of  Old  Mill  Marsh  wall.  A macrop- 
terous  example  was  seen  2-6-37. 

Stygnocoris  rusticus  Fall.  On  flowers  on  the  fen,  5-8-37  and 
30-9-38. 
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Stygnocovis  pedestris  Pall.  Said  to  be  one  of  the  commonest 
British  Heteroptera,  this  has  been  found  at  Wheatfen  but  once 
20-8-37. 

Drymus  silvaticus  F.  Under  bark  and  among  dead  leaves  in  the 
Wood,  Carr,  Osier  Carr,  especially  during  hibernation  ; once  on 
Home  Marsh  in  May. 

Drymus  brunneus  Sahib.  Under  dead  leaves  and  sheltering  in 
rhododendron  in  the  Wood  during  winter,  also  amongst  dyke-side 
litter  ; the  Wheatfen  specimens  run  smaller  than  the  normal. 

S colop  ostethus  thomsoni  Reut.  Rather  common  amongst  water- 
side nettles  and  found  hibernating  in  marsh  litter,  in  stems  of  reed- 
mace  and  in  rhododendron  bushes. 

Scolopostethus  puberulus  Horv.  Normally  a coast  insect,  though 
occasionally  found  in  marshes,  this  has  so  far  been  found  here  only 
during  hibernation,  viz.,  in  stems  of  reed-mace,  18-2-37  and  in  litter 
on  Home  Staithe,  2-12-39. 

Taphropeltus  contractus  Stal.  One,  30-9-38  (E.  C.  Bedwell). 

Gastrodes  ferrugineus  L.  Found  only  on  the  Scots  pine  on  Home 
Marsh,  reaching  maturity  in  August,  and  hibernating. 

Piesma  quadrata  Fieb.  One  amongst  garden  weeds,  most  probably 
A triplex  patula,  20-8-39  ; normally  a salt-marsh  insect. 

Tingis  ampliata  H.S.  Locally  plentiful  under  various  fen  plants  on 
Home  Marsh  and  Alder  Carr  Marsh  and  hibernating  in  litter  ; sixteen 
found  among  debris  on  Home  Staithe  2-12-39. 

Monanthia  humuli  F.  Like  the  last,  this  is  a small  lace-bug 
with  prettily  veined  wings,  living  in  wet  fenny  spots.  It  feeds  on 
water  forget-me-not  in  summer  and  hibernates  in  sedge  tussocks, 
litter  and  the  furze  bushes  of  Old  Mill  Marsh  wall  ; we  have  found 
specimens  in  every  month  from  January  to  June,  also  in  August  and 
December. 

Nabis  lativentris  Boh.  Like  the  rest  of  its  genus,  this  is  an 
“ assassin  ” bug  given  to  prowling  about  leaves  and  flowers  and 
“ spiking  ” other  insects  with  its  sucking-beak.  Its  larva  looks  very 
like  an  ant  and  does  not  mature  until  late  August  (earliest  date  for 
imago  to  emerge  at  Wheatfen,  20-8-37.)  It  is  not  often  found  in  the 
wetter  parts  of  the  marshes  and  is  almost  confined  to  the  Wood,  more 
especially  amongst  the  bracken  or  hibernating  in  the  rhododendron 
bushes. 

Nabis  limbatus  Dhlb.  The  imago  occurs  at  Wheatfen  from  the 
end  of  July  to  mid-October  only  and  dies,  leaving  eggs  to  carry  the 
species  through  the  winter.  Probably  the  commonest  Nabid  present, 
it  is  found  on  the  general  vegetation  of  the  open  fen  and  climbs  trees 
and  bushes  in  the  Wood  and  Carrs. 

Nabis  lineatus  Dhlb.  We  have  found  this  only  in  the  true  fen, 
e.g.,  Home  Marsh,  Alder  Carr  Marsh  and  amongst  bog-myrtle  on 
Thack  Marsh,  in  September  and  October,  in  small  numbers. 

Nabis  flavomarginatus  Schltz.  This  species  lives  in  marshy  places 
both  coastal  and  inland  ; one  was  found  on  Home  Marsh  29-8-39. 
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Nabis  ferus  L.  Although  supposed  to  frequent  much  drier 
situations  than  the  other  Nabids,  this  is  not  the  case  with  it  at  Wheat- 
fen,  where  it  is  fairly  common  in  marsh,  carr  and  woodland  alike, 
even  occurring  on  bog  myrtle.  Insects  reaching  maturity  in  August 
hibernate  and  re-appear  in  March. 

Temnostcthus  pusillus  H.S.  One  found  in  the  Wood,  8-10-38. 

Anthocoris  confusus  Reut.  Like  the  rest  of  the  species  of  Antho- 
coris,  this  bug  varies  its  diet  by  sucking  juices  of  aphides  as  well  as  of 
plants ; it  also  visits  flowers,  including  ivy  and  angelica,  for  their  nectar  ? 
It  is  commonest  in  the  Wood  ; adults  appear  in  August  and  hide 
under  bark,  stones,  in  furze,  rhododendron  or  ivy  at  the  end  of  October, 
where  we  have  discovered  them  sleeping  during  the  winter  months  ; 
no  imagines  have  been  found  here  in  July. 

Anthocoris  nemoralis  F.  Found  on  sallow,  oak  and  occasionally 
on  marsh  flowers  ; adults  appear  in  August,  hibernate  and  live  until 
June  of  the  following  year. 

Anthocoris  sarothamni  D.  & S.  The  few  examples  noticed  at 
Wheatfen  have  in  no  case  been  found  on  broom,  their  normal  host  ; 
one  occurred  on  privet  growing  near  broom,  19-10-38,  others  on 
Two-acre  marsh,  in  the  Wood  and  Osier  Carr  in  July,  August  and 
September,  1939,  respectively. 

Anthocoris  nemorum  L.  This  is  probably  the  commonest  heterop- 
teron  at  Wheatfen  and  imagines  have  been  found  there  in  every  month 
of  the  year.  Winter  hide-outs  include  old  honeysuckle  stem-tangles, 
hollow  stems  of  reed-mace  and  male  fern,  evergreens  such  as  ivy, 
rhododendron  and  a Cupressus  macrocarpa  hedge  in  the  garden,  marsh 
litter,  debris  of  old  nettle-beds  and  crevices  in  bark  of  fallen  branches. 

Tetraphleps  bicuspis  H.S.  One  found  on  Two-acre  Marsh, 
26-6-39. 

Triphleps  nigra  Wolff.  Single  specimens  found  in  the  garden 
4-5-39,  Home  Staithe  1-9-39  and  2-12-39. 

Triphleps  majuscula  Reut.  Singly  on  Two-acre  Marsh  29-7-39, 
Home  Marsh  17-8-39  and  on  flowers  of  Aster  sp.  in  the  garden  6-10-39. 

Triphleps  minuta  L.  On  furze  bushes,  Old  Mill  Marsh  wall, 
25-3-39. 

Lyctocoris  campestris  E\  The  adult  insects  have  not  been  noticed 
so  frequently  as  the  nymphs  of  this  species  ; the  former  in  the  Wood 
in  January  and  Home  Marsh  in  June,  the  latter  on  honeysuckle  in  the 
Wood  in  January,  and  in  litter  on  Home  Staithe  in  April  and  September. 

Piezostethus  cursitans  Fall.  A bark-dweller,  found  only  on 
16-7-37. 

Pythanus  macsrkeli  H.S.  In  June  and  July  in  the  Wood  and  on 
Old  Mill  Marsh. 

Pantilius  tunicatus  F.  This  insect  feeds  on  the  foliage  of  trees  ; 
one  was  found  in  the  garden  1-10-39,  in  all  likelihood  having  dropped 
from  a birch  tree. 

Phvtocoris  Mice  F.  On  oaks  ; found  in  the  loke  leading  to  Home 
Staithe  as  late  as  mid-October. 
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Phytocoris  longipennis  Flor.  Found  on  various  trees;  one  30-9-39 
and  another  in  Osier  Carr  1-10-39. 

Phytocoris  dimidiatus  Kb.  Arboreal  ; one  taken  by  sweeping 
18-8-37. 

Phytocoris  reuteri  Saund.  One  taken  under  apple  trees  in  the 
garden,  28-8-39. 

Adelphocoris  ticinensis  Mey.  This  graceful  red  capsid  is  confined 
to  the  marshes,  where  the  imagines  appear  on  various  plants  from 
July  to  October.  We  have  found  it  more  particularly  on  water-mint 
growing  on  Flome  Marsh,  but  also  on  Two-acre  Marsh  and  amongst 
bog-myrtle,  etc.  on  Thack  Marsh. 

Calocoris  ochromelas  Gmel.  Usually  frequenting  trees,  the  adult 
insects  appear  only  in  spring  and  early  summer  ; at  Wheatfen  they 
are  commonest  in  June,  with  a few  in  May  and  July,  on  their  favourite 
oaks,  flowering  horse-chestnut  or  on  marsh  plants  not  far  away  from 
trees. 

Calocoris  norvegicus  Gmel.  Appearing  on  various  plants  in  the 
garden  and  on  Home  Marsh  in  July  and  August. 

Pyncopterna  striata  Fieb.  Arboreal  ; one  in  garden,  20-6-39. 

Stenotus  binotatus  F.  On  low-growing  plants  on  Home  Marsh, 
Two-acre  Marsh,  Old  Mill  Marsh  and  in  the  garden  in  July  and  August. 

Lygus  pabulinus  L.  Commonly  associated  with  nettles  in  the 
Wood  and  garden,  on  Home  Staithe,  Two-acre  Marsh,  in  Pool  Carr, 
Middle  Marsh  and  once  amongst  bog  myrtle  on  Thack  Marsh,  from 
June  to  October. 

Lygus  viridis  Fall.  Usually  found  on  oak,  alder  or  buckthorn  ; 
we  have  found  it  only  twice  at  Wheatfen,  in  September  and  on  a Middle 
Marsh  alder  1-10-39. 

Lygus  spinolce  Mey.  On  Home  Marsh  in  August  and  September. 

Lygus  lucorum  Mey.  Two  on  Two-acre  Marsh  29-7-39  and  one 
in  the  Wood  30-9-39. 

Lygus  pratensis  L.  Common  and  widely  distributed  over  the 
marshes  and  in  the  undergrowth  of  the  carrs  and  Wood  throughout 
the  year  ; from  October  to  March  specimens  have  been  discovered 
hibernating  under  dead  leaves,  sticks,  in  moss,  bracken  and  in  rhodo- 
dendron bushes. 

Lygus  cervinus  H.S.  An  arboreal  insect,  this  has  been  found  in 
the  Wood  27-5-39  and  among  sallows  on  Two-acre  Marsh  26-6-39. 

Lygus  campestris  L.  Occurring  on  marsh  flowers  and  in  the  Wood 
in  August  and  September  ; we  have  not  found  it  hibernating. 

Lygus  kalmi  L.  This  small  insect  is  especially  common  on  Two- 
acre,  Old  Mill  and  Alder  Carr  marshes  in  autumn,  amongst  various 
plants  including  nettles  ; it  has  been  found  amongst  bog  myrtle  on 
Thack  Marsh,  on  an  alder  in  Smee  Loke,  in  Pool  Carr  and  until  the  end  of 
October  on  Home  Marsh.  One  hibernated  specimen  was  taken  from  a 
furze  bush  along  the  wall  of  Old  Mill  Marsh  25-3-39,  but  this  would 
seem  to  be  exceptional. 
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Pceciloscytus  unifasciatus  F.  Rare,  on  Home  Marsh  in  July  and 
August,  probably  feeding  on  marsh  bedstraw  which  is  especially 
common  there. 

Polymerus  nigrita  Fall.  Eleven  specimens  were  counted  on 
Galium  aparine  trailing  over  nettles  on  Home  Staithe  30-6-39.  Three 
days  earlier  we  had  seen  vast  numbers  of  nymphs  of  the  same  species 
in  a similar  habitat  at  Harford  Bridges  farther  up  the  Yare  Valley  ; 
apart  from  these  two  instances  this  species  seems  to  have  been  rarely 
noticed  in  Norfolk. 

Liocoris  tripustulatus  F.  Rather  common  on  nettles  on  Home 
Staithe,  Two-acre  Marsh,  in  the  Osier  Carr,  etc.,  from  July  to  October  ; 
some  were  found  hibernating  in  stems  of  reed-mace  bordering  the  Fen 
Channel  in  February,  1937. 

Camptobrochis  lutescens  Schill.  An  arboreal  species,  found  going 
into  hibernation  in  rhododendron  in  the  Wood,  14-10-38. 

Derceocoris  ruber  L.  This  is  a summer  species  only  and  is  said  to 
feed  largely  on  the  juices  of  aphides  on  many  kinds  of  plants  ; one 
specimen  was  found  in  the  garden,  15-8-39. 

Capsus  ater  L.  Found  amongst  fen  plants  on  three  occasions  ; 
on  Middle  Marsh,  1-7-39. 

Lopus  gothicus  L.  Three  specimens  were  found  on  water  mint 
growing  amongst  marsh  bedstraw  on  Home  Marsh,  17-8-39  ; a rare 
Norfolk  insect. 

Acetropis  gimmerthali  Flor.  One  was  found  amongst  rushes  on 
Old  Mill  Marsh,  17-8-39. 

Stenodema  calcar atum  Fall.  This  species  has  been  found  in  the 
adult  state  at  Wheatfen  from  April  to  June  and  August  to  November, 
amongst  grass  and  other  plants  on  Home  Marsh,  Two-acre  Marsh, 
Alder  Carr  Marsh,  Thack  Marsh  and  in  the  Osier  Carr.  It  is  well 
known  that  this  and  some  related  bugs  are  coloured  pale  brown  when 
they  first  emerge  from  the  nymph  in  August  and  that  during  or  at  the 
end  of  hibernation  they  change  to  a clear  green  for  the  spring.  A few 
exceptions  have  been  noticed  in  this  respect  at  Wheatfen,  brown 
S.  calcaratum  occurring  on  May  22nd,  26th,  29th  and  June  8th,  1939. 

Stenodema  trispinosum  Reut.  This  fen  insect,  adults  of  which 
have  been  found  in  numbers  throughout  the  Wheatfen  marshes  in 
every  month  of  the  year  except  January  and  July,  remained  undetected 
as  a British  species  until  a recent  date.  In  1923  E.  A.  Butler  (E.M.M. 
59,  pp.  132 — 33)  referred  to  5.  trispinosum  among  “ Some  Capsidae 
closely  allied  to  certain  British  species.”  He  stated  that  among 
S.  calcaratum  in  the  L.  Jenyns  collection  at  Cambridge,  G.  E. 
Hutchinson  had  observed  one  specimen  resembling  the  above  in  the 
possession  of  three  spines  on  the  hind  femora  ; this  had  been  collected 
on  aquatic  plants  on  Burwell  Fen,  Cambs.  some  time  before  1855. 
It  was  left  until  1925,  however,  for  James  Edwards  to  establish  the 
fact  of  its  occurrence  in  Britain  (E.M.M.,  61,  pp.  89-91)  ; his  British 
material  consisted  of  one  male  from  Ranworth,  two  males,  a female 
and  a nymph  from  Hoveton,  collected  by  H.  J.  Thouless  in  1924. 
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A = Hind  leg  of  Stenodema  calcarcitum  Fall,  (male  imago)  Wheatfen  1-10-39. 
B = Hind  leg  of  S.  trispinosum  Rent,  (female  imago)  ,,  ,, 

C = Hind  leg  of  5.  trispinosum  Reut.  (nymph,  last  instar)  ,,  „ 

D = Stenodema.  trispinosum  (female  imago,  green  phase)  Wheatfen  24-5-38. 
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Thouless  took  nine  further  examples  on  his  bit  of  fen-carr  at  Hoveton 
and  one  on  similar  ground  at  Horning  in  August,  1925.  At  Wheatfen 
it  appears  to  be  the  commonest  species  of  Stenodema,  being  found  on 
Home,  Two-acre,  Old  Mill,  Thack  and  Middle  marshes,  in  the  Osier 
Carr  and  amongst  bog-myrtle  ; brown  imagines  appear  in  August, 
although  some  nymphs  may  still  be  found  in  October  ; hibernation 
takes  place  in  marsh  litter  and  one  specimen  was  found  in  dead  bracken 
in  the  Wood  in  January  ; by  May  and  June  the  insects  have  become 
pale  green.  Oviposition  seems  to  take  place  in  June,  no  adult  insects 
having  been  seen  during  July.  Edwards  observed  that  in  American 
specimens  of  trispinosum  the  middle  line  of  the  pronotum  was  sinuous 
in  contour  and  the  sides  concave,  whereas  in  British  and  Polish 
examples  both  middle  line  and  sides  were  straight.  Both  forms  occur 
at  Wheatfen,  in  both  sexes ; but  with  a tendency  to  straightness  of 
outline  in  males  and  waviness  in  females.  The  arrangement  of  spines 
and  markings  on  the  hind  legs  of  trispinosum  and  calcar atum is  shown 
in  the  accompanying  plate. 

Stenodema  Icevigatum  L.  This  grass-frequenting  species  tends  to 
be  more  numerous  in  the  drier  spots,  such  as  the  Drive  banks  and  in 
the  garden  ; it  has  been  found  on  Home  Staithe,  in  the  Osier  Carr, 
along  dyke  sides  and  on  Old  Mill  and  Two-acre  marshes.  Brown 
examples  appear  from  August  to  October  and  hibernate  ; they  have 
turned  green  by  May  and  with  one  exception  all  those  found  in  June 
have  been  of  this  colour  ; one  brown  in  the  garden  6-6-38. 

Notostira  erratica  L.  Found  occasionally  on  Home,  Two-acre, 
Old  Mill  and  Alder  Carr  marshes  in  summer  and  autumn  ; one  found 
on  July  2nd,  1939,  was  green. 

Teratocoris  antennatus  Boh.  Imagines  have  been  found  singly 
on  the  fen  28-7-37,  5-8-37  and  on  Alder  Carr  Marsh  18-6-39  ; this 
insect  is  found  oftenest  in  salt-marshes. 

Miris  dolobratus  L.  The  adults  appear  abundantly  amongst  the 
fen  grasses  in  June  and  continue  until  August,  after  which  they  lay 
their  eggs  and  die  ; Home,  Old  Mill,  Alder  Carr  and  Middle  marshes. 

Monalocoris  filicis  L.  This  occurs  on  ferns  ; at  Wheatfen  it  has 
been  found  on  Athyrium  filix-feemina , Dryopteris  filix-mas  and  D. 
aristata  plentifully  in  the  Wood,  also  in  the  Carr,  Osier  Carr,  garden 
and  twice  on  Dryopteris  thelypteris  on  Thack  Marsh.  The  imago 
appears  early  in  August  and  is  presumed  to  hibernate  ; we  have  not 
been  able  to  find  it  in  winter  (October  11th  latest)  but  it  has  re-appeared 
on  April  1st  ; possibly  a few  survive  in  the  hollow  fern  midribs,  when 
they  can  escape  the  abundant  Clubionid  spiders  which  take  up  the 
same  quarters. 

Bryocoris  pteridis  Fall.  A few  found  in  the  Wood  on  ferns  ( Dryop - 
eris  filix-mas  and  D.  aristata ) from  August  until  October  11th,  in 
every  case  in  pairs. 

Dicyphus  epilobii  Reut.  This  is  very  abundant  on  great  hairy 
willow-herb  throughout  the  fen  in  autumn. 
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Dicyphus  stachydis  Reut.  A few  specimens  have  been  found  in 
the  Wood,  on  Home  Marsh  and  Staithe  and  Thack  Marsh,  in  May, 
August,  September  and  October,  on  nettles  and  other  plants. 

Campyloneura  virgula  H.S.  Beaten  from  trees  and  bushes  in  the 
Wood  in  July  and  August. 

Cyllocoris  flavoquadrimaculatus  De  G.  This  gaily  marked  species, 
which  feeds  on  oak,  appears  in  adult  form  at  Wheatfen  only  during 
May  and  June  and  has  been  noticed  on  oak  trunks,  bracken  and  rhodo- 
dendron in  the  Wood,  also  in  the  garden,  the  Osier  Carr  and  on  Alder 
Carr  Marsh. 

Blepharidopterus  angulatus  Fall.  Although  generally  looked  upon 
as  a common  insect,  this  has  been  found  only  once  at  Wheatfen,  on  its 
favourite  host  (alder)  in  Smee  Loke,  1-10-39. 

Orthotylus  flavinervis  Kb.  On  sallow  in  the  Osier  Carr,  15-6-39. 

Orthotylus  tenellus  Fall.  On  buckthorn,  21-6-38. 

Orthotylus  nassatus  F.  Two  on  sallow,  Middle  Marsh,  1-7-39. 

Heterotoma  meriopterum  Scop.  On  various  plants  in  the  garden, 
Home  and  Two-acre  marshes,  from  July  to  October.  Although 
like  Capsids  in  general,  this  is  chiefly  a plant-juice  feeder,  it  has  been 
known  to  suck  eggs  of  the  swallowtail  butterfly  (E.M.M.  42,  p.  280). 

Malacocoris  chlorizans  Panz.  On  alder,  Middle  Marsh,  1-10-39. 

Harpocera  thoracica  Fall.  Common  in  May  and  June  in  a variety 
of  situations  including  laurel  bushes  in  the  Wood,  sallows  in  the  Osier 
Carr,  low  plants  on  Home  Staithe,  the  marshes,  drive  and  garden. 

Byrsoptera  rufifrons  Fall.  A pair  on  nettle  in  the  Wood,  7-8-39. 

Phylus  melanocephalits  L.  One,  probably  from  oak,  in  the  Drive, 
24-6-39. 

Psallus  ambiguus  Fall.  In  the  garden  (from  apple  trees  ?)  12-8-39. 

Psallus  betuleti  Fall.  A birch  insect  ; one  in  the  garden  23-6-39. 

Psallus  variabilis  Fall.  Commonly  associated  with  oaks  in  June 
and  July  ; found  in  the  Wood,  garden,  drive  and  Osier  Carr  ; also  on 
Rhododendron. 

Psallus  lepulus  Fieb.  Normally  confined  to  ash  ; found  on  the 
trunk  of  horse-chestnut,  in  the  garden  and  on  Home  Marsh,  in  no  case 
far  from  ash  trees,  during  June. 

Psallus  varians  H.S.  Common  amongst  trees  (oak,  etc.)  in  the 
Wood,  Osier  Carr,  drive  and  garden  in  June  ; also  on  rhododendron. 

Psallus  diminutus  Kb.  On  Two-acre  Marsh,  where  there  are 
some  oaks,  26-6-39. 

Plagiognathus  chrysanthemi  Wolff.  Found  on  various  plants  on 
Home  and  Old  Mill  marshes  and  on  banks  along  the  drive,  from  June 
to  August. 

Plagiognathus  arbustorum  F.  Very  common  on  nettles  and  several 
kinds  of  marsh  plants  throughout  the  fen  and  open  spaces  in  the  Wood 
and  carrs,  from  the  end  of  June  to  September,  being  most  plentiful  in 
August. 

Hydrometra  stagnorum  L.  These  slender  black  pond-skaters  lurk 
under  the  vegetation  by  the  sides  of  the  dykes,  channel  and  broads  and 
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creep  out  on  the  water  in  search  of  drowned  insects.  They  have 
been  found  at  Wheatfen  throughout  the  year,  sometimes  hibernating 
many  yards  from  the  water,  e.g.,  in  the  Wood,  13-3-38.  The  allied 
H . gracilenta  Horv.  recently  added  to  the  British  fauna  from  Barton 
Broad,  has  been  searched  for  but  not  found  at  Wheatfen. 

Gerris  lacustris  L.  Fairly  common  throughout  the  waterways  ; 
active  from  April  to  September  ; the  insect  hibernates. 

Gerris  argentatus  Schum.  Occasionally  found  with  the  last. 

Microvelia  pygnuea  Duf.  Two  were  found  by  E.  T.  Daniels  in  a 
grup  running  out  of  Home  Dyke  on  the  south  side  1-10-39. 

Velia  currens  F.  This  “ skater  ” does  not  appear  to  be  as  common 
as  one  would  expect  at  Wheatfen  ; a few  have  been  noticed  on  the 
surface  of  water  running  out  with  the  tide,  on  a dyke  between  the 
Osier  Carr  and  Two-acre  Marsh,  in  grups  on  Home  Marsh  and  once 
in  the  Pool  Carr,  between  March  and  October. 

Saida  morio  Zett.  The  only  authentic  Norfolk  example  of  this 
high-moorland  species  is  one  collected  on  Home  Marsh  at  Wheatfen 
on  1-7-38  by  Capt.  Cockle  ; its  determination  was  confirmed  by 
Mr.  E.  C.  Bedwell  and  the  insect  is  now  in  Norwich  Castle  Museum. 
G.  C.  Champion’s  record  of  5.  morio  at  Ranworth,  appears  to  have  been 
really  the  allied  S.  muelleri,  the  same  as  a male  taken  by  J.  Edwards 
on  Brumstead  Common  in  July,  1887. 

Acanthia  orthochila  Fieb.  Usually  an  inhabitant  of  sandy  areas, 
this  has  been  found  on  the  fen  twice,  viz.,  20-8—37  and  28-10-37. 

Chartoscirta  cincta  H.S.  Rather  common  in  the  marshes,  often 
wintering  under  flood  refuse. 

Naucoris  cimicoides  L.  Occurring  sparingly  in  the  Fen  Channel, 
Broads  Dyke,  a dyke  running  off  the  south  side  of  Home  Dyke  and 
the  dyke  along  the  south  edge  of  Home  Marsh  ; nymphs  in  July, 
maturing  in  August. 

Nepa  cinerea  L.  The  water-scorpion  seems  to  be  comparatively 
scarce  at  Wheatfen,  having  been  found  singly  in  the  shallow  Decoy  on 
Middle  Marsh,  in  the  Fen  Channel  and  in  Tuck’s  Plantation. 

Plea  minutissima  Fuessl.  Little  groups  have  been  noticed  in 
sheltered  weedy  parts  of  the  Fen  Channel  and  Broads,  also  in  the 
horn  wort-choked  dyke  dividing  the  Osier  Carr  from  Two-acre  Marsh, 
from  March  to  June  and  again  in  September  and  October. 

Notonecta  glauca  L.  The  carnivorous  water-boatman  is  a common 
inhabitant  of  the  dykes  and  broads  throughout  the  year. 

Corixa  punctata  Illig.  This  occurs  sparingly  in  the  broads  and 
their  connecting  channels  and  appears  to  prefer  resting  on  the  bottom 
rather  than  the  shelving  banks.  Nymphs  and  adults  were  found  in 
the  Channel  12-8-39. 

Sigara  sahlbergi  (Fieb.)  Normally  a pond-haunting  species,  this 
is  by  no  means  common  at  Wheatfen.  It  has  been  taken  from  Osier 
Carr  Dyke,  the  Channel  and  Broads  Dyke  in  March,  April  and  from 
July  until  the  late  autumn. 


THE  NATURAE  HISTORY  OF  WHEATFEN  BROAD 


127 


Sigara  prceusta  (Fieb).  Not  uncommon  in  mixed  swarms  with  the 
three  predominating  species  mentioned  next. 

These  are  far  and  away  the  most  abun- 
dant Corixids  in  the  area.  Actual  counts 
of  mixed  samples  taken  from  time  to  time 
showed  that  of  several  hundred  speci- 
mens, 83%  were  striata,  12%  falleni  and 
5%  distincta.  It  has  been  observed  that 
where  conditions  permit,  these  species, 
when  they  descend  after  taking  in  air 
at  the  surface  are  in  the  habit  of  resting 
against  the  banks  rather  than  on  the 
bottom  mud. 

Sigara  limitata  (Fieb.)  Only  one  example  has  been  noticed,  in 
September,  1937. 

Sigara  nigrolineata  (Fieb.)  Only  twice  recorded  from  the  waters 
here,  viz.,  17-8-39  and  1-10-39. 

Cymatia  coleoptrata  (F.)  A common  species  throughout  the 
waterways.  Nymphs  have  been  found  in  April,  August  and  September. 

The  preparation  of  these  notes  on  the  Ileteroptera  has  only  been 
made  possible  through  the  co-operation  of  several  workers.  Captain 
Cockle  has  taken  samples  at  every  season  of  the  year,  assisted  by  Mr. 
K.  Sewell  and  special  bug-hunting  expeditions  have  been  made  to  the 
fen  by  Mr.  E.  T.  Daniels  and  the  writer  by  way  of  supplement.  Mr. 
Daniels  is  responsible  for  all  the  determinations  of  the  aquatic  species 
(i Corixidce , etc.),  a no  mean  task,  and  has  helped  in  many  other  ways. 

ADDITIONS  TO  THE  FLOWERING  PLANTS  OF 
WHEATFEN 

Ranunculus  trichophyllus  Chaix.  growing  amongst  Chara  vulgaris 
in  the  shallow  water  of  the  Decoy  ; Oxalis  acetosella  L.  rare  in  the 
Wood  ; Cytisus  scoparius  (L.)  Link  along  the  north  edge  of  the  Wood  ; 
Medicago  lupulina  L.  along  the  grassy  sides  of  the  Drive  ; Trifolium 
dubium  Sibth.  with  the  last  ; Rubus  idceus  L.  in  Pool  Carr,  Broads 
Marsh  and  the  Wood  ; Rosa  arvensis  Huds.  in  Pool  Carr  ; Myrio- 
phyllmn  verticillatum  L.  in  the  dyke  along  the  west  side  of  Old  Mill 
Marsh  (A.  E.  Ellis)  ; Caucalis  anthriscus  Huds.  near  the  Home  Dyke 
on  Two-acre  Marsh  ; Viburnum  opulus  L.  var.  flava  Horwood — two 
bushes  of  this  yellow-berried  variety  of  the  guelder  rose  have  been  found 
in  Carr  bordering  the  Fen  Channel  ; Galium  hercynicum  Weig.  on  the 
lawn  ; Achillea  ptarmica  L.  is  rare  on  the  Poor  Marsh  ; Arctium 
minus  (Hill)  Bernh.  is  the  burdock  occurring  here  and  not  the  more 
robust  lappa  ; Centaurea  obscura  Jord.  and  C.  nemoralis  Jord.  have 
been  resolved  out  of  the  C.  nigra  aggregate  originally  recorded  ; 
Taraxacum  paludosum  Schlecht  on  Two-acre  and  Old  Mill  Marshes  ; 
Lactuca  muralis  Fres.,  several  plants  near  the  Sluice  Dyke  in  the  Carr 
in  1939  ; Sonchus  palustris  L.,  a patch  on  the  river  bank  of  Partable 
Marsh  first  noticed  in  1935  ; Calluna  vulgaris  (L.)  Hill  and  Erica 
tetralix  L.  are  both  present  in  very  small  quantity  just  outside  the 


Sigara  falleni  (Fieb.) 
Sigara  distincta  (Fieb.)  -< 
Sigara  striata  (L.) 
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north  edge  of  the  Wood  ; Primula  veris  L.  one  plant  on  the  bank  of  a 
dyke  at  the  north-east  corner  of  the  Wood  ; Samolus  valerandi  L. 
occurs  in  small  patches  in  carr  north  of  the  Pool,  by  the  Decoy  on 
Middle  Marsh,  at  the  edge  of  Home  Dyke  and  in  the  Carr  ; Myosotis 
cespitosa  K.  F.  Schultz  has  been  detected  near  Mystery  Pool  and  on 
Middle  Marsh  ; Digitalis  purpurea  L.  is  rare  in  the  Wood  ; Veronica 
officinalis  L.  with  blue  flowers  occurs  just  outside  the  north  edge  of  the 
Wood  ; Veronica  aquatica  Benquerel  was  found  at  the  edge  of  the 
Fen  Channel  (A.E.E.)  3-8-39  ; Utricularia  major  Schmid,  flowers  in 
the  dykes  east  and  west  of  the  Osier  Carr  ; Pinguicula  vulgaris  L.  was 
found  once  by  the  late  J.  Kennington  in  Smee  Loke  ; Polygonum 
amphibium  L.  in  its  hairy  terrestrial  form  grows  in  Smee  Loke,  at  the 
south-west  corner  of  Old  Mill  Marsh  and  near  the  edge  of  Home  Dyke 
where  it  comes  up  to  the  Osier  Carr  ; Betula  pubescens  Ehrh.  is  the 
chief  birch  present,  but  B.  alba  L.  is  here  too  ; Castanea  vesca  Gaertn. 
a few  of  these  trees  occur  in  the  Wood  where  they  were  planted  round 
about  the  year  1896  ; Salix  fragilis  L.  was  noticed  at  the  north  end 
of  Alder  Carr  Marsh  in  1939  ; the  common  sallow  throughout  the 
carrs  here  was  called  “ caprea  ” in  our  first  account,  in  the  old  Bentham 
and  Hooker  sense — it  is  not  true  caprea  L.  and  has  recently  been 
distinguished  as  S.  atrocinerea.  A few  black  poplars  grow  in  Tuck’s 
Plantation,  the  Carr  and  along  the  south  shore  of  Deep  Waters  Broad  : 
these  appear  to  be  Populus  deltoides  Marsh.  Both  Ceratophyllum 
submersum  L.  and  C.  demersum  L.  are  present,  the  former  more  in  the 
dykes  and  the  latter  the  dominant  plant  in  the  broads.  A single 
plant  of  Orchis  morio  L.  appeared  on  the  lawn  in  1939  (Miss  Frakes). 
Sparganium  simplex  Huds.  was  found  in  the  west  dyke  of  Alder  Carr 
Marsh,  1939  ; Mr.  A.  E.  Ellis  noted  S.  neglectum  Beeby  at  the  edge  of 
the  Fen  Channel  about  the  same  time.  Triglochin  palustris  L.  was 
found  in  Smee  Loke  in  1936  and  subsequently.  Potamogeton  densus 
L.  was  added  for  the  Channel  and  Zannichellia  palustris  L.  for  the 
Channel  and  Osier  Carr  Dyke  in  1939.  Eleocharis  palustris  (L.)  Br. 
is  abundant  in  the  Decoy  and  occurs  here  and  there  on  Home  and 
Alder  Carr  marshes.  There  is  a small  colony  of  Scirpus  taberncemontani 
Gmel.  in  the  Decoy.  To  the  sedges  have  been  added  Carex  disticha 
Huds.  on  Home,  Old  Mill,  Alder  Carr,  Thack  and  Middle  marshes  and 
the  Smee  Loke  ; C.  paradoxa  Willd.  on  Home,  Alder  Carr  and  Thack 
marshes  ; the  variety  prolixa  of  C.  gracilis  Curt,  on  the  river  bank  of 
Partable  Marsh  ; C.  flacca  Schreb.  on  Old  Mill  Marsh  in  1936 
(E.  Nelmes)  ; and  C.  lasiocarpa  Ehrh.  in  plenty  on  Home  Marsh 
(E.  Nelmes).  Holcus  mollis  L.  is  present  in  the  higher  and  drier  spots 
including  Old  Mill  Marsh  wall  ; Sieglingia  decumbens  (L.)  Bernh.  is  rare 
on  Old  Mill  Marsh  ; Catabrosa  aquatica  (L,)  Beauv.  grows  in  a dyke  at 
the  north-west  corner  of  the  Alder  Carr  and  in  the  west  dyke  of  Old 
Mill  Marsh  ; Glyceria  fluitans  (L.)  Br.  occurs  in  the  last  locality  A.E.E.)  ; 
a few  plants  of  Bromus  pratensis  Ehrh.  flowered  in  Smee  Loke  in  1939. 
Introduced  larch,  Larix  decidua  Mill,  occurs  here  and  there  in  the 
Wood.  Azolla  filiculoides  Lam.  carpets  the  west  dyke  of  Alder  Carr 
marsh  with  its  beautiful  reddening  fronds  every  year. 
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MISCELLANEOUS  OBSERVATIONS 

Note. — Where  not  otherwise  stated,  E.  A.  Ellis  is  responsible  for 

these  records.  Species  marked  * are  “ new  ” to  Norfolk. 

PLANTS 

Gasteromycetes — Mutinus  caninus  Fr.  Specimens  of  the  dog 
stinkhorn  were  found  growing  at  Dunston  Common  24-6-39  by 
R.  Burn  and  S.  A.  Manning  ; others  in  Drayton  Woods  10-9-39 
by  M.  B.  Ellis. 

Earth-stars  found  in  1939  included  Gecister  bryantii  Berk,  again 
at  Stoke  Holy  Cross  (G.  C.  H.  Chandler)  on  October  2nd  ; a group 
of  the  rare  G.  limbatus  Fr.  under  pines  on  breck  land  at  East 
Wretham,  October  15th  (Miss  J.  Lambert)  ; G.  triplex  Jungh.  at 
Cromer  (Miss  R.  S.  Heward),  sand  dunes  at  Holkham  and  on  a grass 
bank  under  an  elm  at  Haynford,  December  15th  (A.  E.  Mahood). 

Uredinales — Puccinia  arenarice  (Schum.)  Wing,  on  three-nerved 
sandwort  at  East  Dereham  Rush  Meadows,  May  25th,  Bryant’s 
Heath,  June  1st,  C-rostwick  Common,  June  5th  and  Drayton 
Woods,  September  10th  ; on  thyme-leaved  sandwort  at  Baw- 
burgh  Hangings,  August  8th  (R.  Burn)  and  Hellesdon,  September 
20th  ; on  common  chickweed  at  Stratton  Strawless,  July  23rd, 
Horsey,  August  10th  and  Old  Lakenham,  September  13th. 
P.  tumida  Grev.  on  pignut  at  Swannington  Upgate  Common,  May 
29th.  P.  petroselini  (DC.)  Lindr.  on  fool’s  parsley  at  Lakenham, 
September.  P.  bullata  (Pers.)  Wint.  on  milk  parsley  at  Horsey  ; 
primary  uredospores,  June  2nd.  P.  carduorum  Jacky  on  nodding 
thistle  at  Hellesdon,  September  9th.  P.  obtegens  (Link)  Tul.  ; 
the  late  appearance  of  pycnidia  was  noticed  at  Hellesdon,  Septem- 
ber 9th.  *P.  crepidicola  Syd.  : the  uredo-and  teleuto-spores 

found  fairly  commonly  on  Crepis  capillaris  in  Norfolk  appear  to 
belong  to  this  species  as  suggested  by  Dr.  Malcolm  Wilson  ; also 
on  C.  taraxacifolia  at  Hellesdon,  and  possibly  the  same  on  C. 
biennis  at  Lakenham  in  September,  1939.  P.  persistens  Plowr. 
with  the  later  stages  on  Arrhenatherum  elatius  was  noticed  at 
Wheatfen,  June  18th  ; aecidia  were  found  at  Rockland  Broad. 
P.  cladii  Ell.  & Tr.  : uredospores  were  present  on  Cladium  mariscus 
at  Horsey,  June  2nd  and  on  Middle  Marsh  at  Wheatfen  on  June 
9th  and  August  20th.  Uromyces  behenis  (DC.)  Unger  was  plentiful 
on  bladder-campion  at  Drayton,  September  10th.  U.  genistce- 
tinctorice  (Pers.)  Wint.  on  needle-whin  at  Buxton  Heath,  Heving- 
ham,  August  19th.  Gymnosporangium  clavarieeforme  on  haw- 
thorn, Brundall,  August  9th  (G.  E.  Deacon.  *Milesia  kriegeriana 
(Magn.)  Arth.  on  broad-leaved  buckler  fern  at  Wheatfen,  August 
20th  (M.  Wilson) 
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Angiosperm^ — Papaver  hybridum  L.,  Cley,  7-1939  (A.  C.  Armes). 
Coronopus  didymus  Sm.,  Horsford,  7-1939  (A.  C.  Armes).  Mcenchia 
erecta  L.  in  sandy  turf  at  Swannington  Upgate  Common  and 
Bryant’s  Heath,  May  1939.  Trigonella  ornithopodioides  DC. 
Abundant  in  sandy  turf  Swannington,  29-5-39.  Vicia  lutea  L. 
A colony  of  this  usually  coastal  plant  was  discovered  on  a hedge- 
bank  in  the  lane  leading  from  Horsford  Crown  Inn  to  St.  Faith’s 
in  1927  by  A.  C.  Armes  ; many  hundreds  of  plants  were  to  be 
seen  persisting  there  in  August,  1939.  Trifolium  ochroleucon 
Huds.,  Swardeston  Common,  30-6-39  (R.  Burn).  Chrysosplenium 
oppositifolium  L.,  was  flowering  in  a damp  spot  under  alders  at 
Swannington  Upgate  Common,  29-5-39.  A few  plants  each  of 
Silybum  marianum  Gcertn.  and  Onopordon  acanthium  L.  were 
noticed  on  a hedge-bank  at  Arminghall  in  June,  1939.  Lactuca 
muralis  Fres.  was  seen  on  a wall  at  Keswick,  a roadside  at  Fretten- 
ham  and  persisting  in  a yard  of  Norwich  Castle  during  1939. 
Mimulus  guttatus  D.C.  was  found  by  a dyke-side  at  Buxton 
Lammas,  20-7-39  (W.  Field).  IJttorella  uniflora  Asch.  was  dis- 
covered in  a swampy  part  of  Swannington  Common,  forming  a 
colony  of  some  hundreds  of  plants,  29-5-39.  * Euphorbia  virgata 

W.  & K.  : a small  patch  at  Harford  (alien)  27-6-39.  Paris 
quadrifolia  L.  was  found  under  deciduous  trees  in  a damp  place  at 
Newton  St.  Faith’s  28-6-39  (R.  Burn). 

A colony  of  several  hundred  plants  of  the  hybrid  Lolium  perenne 
L.  x Festuca  elator  L.,  on  a meadow  by  the  Yare  at  Harford 
Bridges,  27-6-39.  * Anthoxanthum  aristalum  Boiss  was  found 

in  quantity  by  the  roadside  at  Eaton  in  1935  and  subsequently. 
(A.  E.  Ellis). 

ANIMALS 

Mycetozoa — Badhamia  foliicola  Lister  was  found  maturing  from 
yellow  plasmodium  on  dead  leaves  in  Miss  Geldart's  garden  at 
Thorpe,  15-12-38  (H.  J.  Howard).  B.  lilacina  (Fries)  Rost, 
was  found  for  a second  time  in  Norfolk  on  9-8-39  amongst  Sphag- 
num at  Bryant’s  Heath,  Felmingham  (R.  Burn).  Diachaea 
subsessilis  appeared  in  an  alder  carr  at  Costessey,  30-8-39  (H.  J. 
Howard  and  R.  Gaze). 

Turbellaria — *Typhloplana  viridata  (Abildg.),  abundant  in  a shady 
sallow-bordered  pond  at  Arminghall  in  company  with  the  green 
ostracods,  *Cypris  tristriata  Baird,  8-6-39. 

Acarina — *Eriophyes  galiobius  Canest.  on  lady’s  bedstraw  by  the 
riverside  at  Whitlingham,  28-6-39.  *E.  tristratus  var.  erinea 

Nal.  was  found  galling  leaves  of  walnut  at  Long  Stratton,  26-7-39. 

Orthoptera — Locusta  migratoria  L.  A dark  specimen  of  this  insect 
was  taken  in  Norwich  on  25-8-39  (per  F.  E.  Gunn).  Gryllus 
domesticus  L.  : crickets  abounded  on  the  Harford  rubbish  dumps 
in  August  and  were  heard  in  many  parts  of  Norwich  during 
September. 
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Odonat a — Sympetrum  striolatum  Charp.  One  was  seen  in  a garden 
at  Lakenham  on  12-4-39  and  one  on  a neighbouring  marsh 
(probably  the  same  specimen)  six  days  later.  Palceobasis  tenella 
Villiers  : a male  was  collected  at  Acle  Dyke,  23-7-39  (J.  K. 
Jackson). 

Heteroptera — *Aradns  depressus  Fab.  A specimen  was  found  at 
Hoveton  in  May,  1922  (H.  J.  Thouless)  and  one  flying  at  Laken- 
ham, 8-5-39.  These  appear  to  be  the  only  two  instances  of  its 
occurrence  being  noted  in  Norfolk. 

Lepidoptera — Acherontia  atropos  L.  A few  caterpillars  were  found 
on  potatoes  in  the  Norwich  district  in  August  and  September, 
1939.  Lasiocampa  quercus  L.  At  about  4 p.m.  on  June  29th, 
1939,  a cloud  of  Oak  Eggar  moths  came  flying  in  a S.W.  direction 
from  the  coast  at  Cromer.  The  door  of  a greenhouse  being  open, 
70  of  the  moths  entered  within  5 minutes.  Most  of  them  were 
males  and  appeared  very  much  worn  (K.  C.  Durrant).  Polygonia 
c-album  L.  Comma  butterflies  were  more  numerous  and  wide- 
spread than  ever  in  Norfolk  during  1939.  The  earliest  to  appear 
in  the  spring  seems  to  have  been  one  seen  at  Westacre  on  April 
9th  (H.  Birkbeck)  ; odd  specimens  were  noted  in  April  at  Over- 
strand and  Taverham  (A.  L.  Carr)  ; in  May  singly  at  Ludham 
(E.  T.  Boardman),  Ellingham  (Mrs.  Lockhart  Smith)  and  Sporle 
(R.  G.  Buxton)  ; one  lingered  till  June  30th  at  Spixworth  (T. 
Notley)  then  we  had  to  wait  a month  for  the  first  of  the  new 
generation  to  emerge.  Three  appeared  at  Ellingham  on  July 
24th  (Mrs.  Smith)  ; during  August  they  were  noticed  in  ones 
and  twos  at  intervals  in  many  parts  of  the  county,  viz.,  Haynford, 
and  Buxton  Lammas  (A.  E.  Mahood),  Wheatfen  Broad  (M.  J.  D. 
Cockle  and  R.  Sewell)  as  many  as  eight  in  one  day,  Caston  (T.  S.  N. 
Hardinge),  Cromer  (A.  C.  Savin),  Frettenham  (A.  N.  Garrett)  and 
Buxton  Heath,  Hevingham  (G.  J.  Cooke)  ; a larva  found  on 
nettles  at  Felthorpe  on  August  27th  pupated  immediately  and  the 
imago  emerged  on  September  8th  (H.  J.  Howard).  During 
September  they  continued  at  Haynford,  Wheatfen  and  Caston 
and  others  were  observed  at  Roughton  and  Yarmouth  (K.  C. 
Durrant),  Hethersett  (H.  W.  Back),  Earlham  (F.  C.  Hinde), 
Norwich  (E.  T.  Daniels),  Dunston  Common  and  Lakenham 
(E.  A.  Ellis)  ; October  loiterers  included  odd  specimens  up  to 
the  10th  at  Haynford  and  Wheatfen,  and  six  at  Taverham  on 
the  22nd.  Following  migrations  of  white  butterflies  at  Buxton 
Heath,  Hevingham  during  the  first  fortnight  of  August,  scores  of 
Pieris  napi  were  found  caught  there  by  the  sundews  Drosera 
rotundifolia  and  D.  longifolia  on  the  19th  ; it  is  interesting  to 
recall  that  Miss  R.  S.  Heward  found  P.  napi  caught  in  this  way 
on  the  same  heath  in  August,  1937.  Mr.  A.  N.  Garrett  saw  a 
spotted  flycatcher  take  a peacock  butterfly  at  Buddleia  bloom  in 
Frettenham  on  August  8th.  Larvae  of  the  pestiferous  willow- 
ermine  Hyponomeuta  rorella  Hubn.  were  found  attacking  three 
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kinds  of  willow  along  the  river  bank  at  Strumpshaw,  viz.,  Salix 
alba,  S.  fragilis  and  S.  smithiana,  but  none  were  discovered  on 
S.  purpurea  nor  5.  viminalis  present  there,  June  25th. 

Coleoptera- — Orthocerus  clavicornis  L.  was  discovered  under  the  large 
lichen  Peltigera  canina  Willd.  in  a damp  sandy  place  under  pines 
at  Wells  during  a B.E.N.A.  excursion  17-2-39.  Oedemera  nobilis 
Sp.  was  fairly  numerous  in  flowers  of  dog  rose  and  occurred  in 
those  of  Hieracium  maculatum,  blackberry  and  rough  chervil  at 
Eaton  Chalk  Pit,  22-6-39  (G.  J.  Cooke).  Hcemonia  niutica  F.  var. 
curtisi  Ld.  one  was  taken  amongst  Potamogeton  pectinatus  in  the 
brackish  water  of  Catfield  Dyke  17-6-39  (E.  T.  Daniels). 

Aculeata — The  curious  habit  of  male  bees  Panurgus  banksianus 
(Kirby)  curling  up  to  sleep  separately  in  flowers  of  cat’s-ear 
Hypocheeris  radicata  was  noticed  on  grassy  land  at  Eaton,  22-6-39  ; 
the  insects  went  to  roost  in  the  late  afternoon,  when  the  outer 
florets  closed  in  to  form  a covering  for  the  night. 

Geology — Caistor  Chalk  Pit.  Mr.  R.  M.  Brydone  comments  in  G.  C. 
H.  Chandler’s  note  in  our  1938  Transactions  as  follows  : — “ I see 
that  Micr aster  has  been  found  in  the  Caistor  pit  : this  strengthens 

my  view  that  the  chalk  there  is  below  the  chalk  of  Catton.  Pecten 
( Neithea ) sexcostatus  can  be  recorded  at  Caistor  : I saw  it  there. 

Thick  pieces  of  Inoceramus  are  very  abundant  and  should  be 
recorded  ; they  are  practically  unknown  in  the  South  English 
mucronata  chalk  and  I have  only  met  them  in  Norfolk  mucronata 
abundantly  in  the  pit  2 miles  (approx.)  further  north  of  Caistor 
and  the  pit  at  Crostwick  Old  Hall  and  more  sparingly  at 
Whitlingham. 
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OBITUARY. 

THE  REV.  HENRY  ROGERS. 


The  Society  has  lost  one  of  its  keenest  members  in  the  Rev. 
Henry  Rogers,  who  died  at  his  home,  Coltishall  Hall,  on  March 
4th,  1940,  at  the  age  of  79.  He  was  born  at  Snarehill  House 
near  Thetford,  was  educated  at  Eton  and  Trinity  College,  Cam- 
bridge, taking  his  M.A.  in  1887.  He  was  ordained  in  1883  and 
was  curate  at  Harpenden,  Herts.,  Sundridge,  Kent,  and  Down- 
ham  Market.  He  was  rector  of  Lyng  from  1894  to  1903  and  on 
the  death  of  his  mother  came  to  live  at  Coltishall,  where  he  was 
a churchwarden  and  read  the  lessons  in  church  every  Sunday. 
Until  recently  he  represented  Coltishall  on  the  Aylsham  District 
Council  and  was  a member  of  the  Coltishall  Parish  Council  and 
one  of  the  Board  of  Management  of  Coltishall  Council  School. 

He  was  a keen  yachtsman  and  at  one  time  owned  several 
racing  yachts  spending  much  of  his  leisure  time  on  the  Broads 
and  rivers  of  Norfolk  and  Suffolk,  and  holding  official  positions 
in  the  Norfolk  and  Suffolk  Yacht  Club. 

He  was  an  enthusiastic  forester  and  was  always  busy  clearing 
away  undergrowth  and  doing  other  work,  improving  the  beauti- 
ful woodlands  and  garden  round  his  house. 

He  was  devoted  to  birds  and  was  one  of  the  most  regular 
attendants  at  the  meetings  and  excursions  of  the  Society,  taking 
a keen  interest  in  all  its  proceedings  and  often  participating 
in  its  discussions.  He  had  very  charming  manners  and  was  a 
most  pleasant  companion  on  all  occasions.  He  will  be  much 
missed  by  the  Society.  He  leaves  a wife,  and  one  son,  the 
Rev.  H.  R.  Rogers. 
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I 

THE  SEASON,  1939—40. 

Report  by  the  Secretary 

Owing  to  the  difficulty  of  securing  lecturers  and  of  attending 
meetings  in  the  “ black-out,”  it  was  not  possible  to  hold  the 
usual  winter  evening  lectures  and  meetings. 

Three  committee  meetings  were  held  to  transact  the  business 
of  the  Society  and  it  was  decided  to  continue  the  issue  of  the 
Transactions  so  far  as  possible.  The  71st  Annual  Meeting 
was  held  in  Norwich  Castle  Museum,  when  the  retiring  Presi- 
dent, Mr.  Hugh  Wormald,  delivered  his  presidential  address. 
Mr.  J.  A.  Steers,  M.A.,  was  elected  President  and  Mr.  E.  C. 
Keith  President-elect. 

A programme  of  excursions  was  arranged  for  the  summer 
months,  but  owing  to  transport  difficulties  and  war-time 
pre-occupation  of  members  these  had  to  be  cancelled. 


II 

THE  JUNIOR  BRANCH  OF  THE  NORFOLK  AND 
NORWICH  NATURALISTS’  SOCIETY. 

Annual  Report,  1940 

The  Junior  Branch  is  primarily  intended  for  those  young 
people  who  being  at  School  or  College  are  unable  to  attend  the 
Meetings  of  the  Senior  Society,  but  others  interested  are 
eligible. 

The  Annual  Subscription  is  2s.  6d. 

The  present  membership  numbers  72. 

Seven  new  members  joined  and  two  members  resigned  during 
the  year. 

Three  Meetings  were  held  in  1939,  viz.  : — 

January  13th. — Thirty-one  members  and  friends  enjoyed  a 
lecture  on  Birds  at  The  Castle  Museum,  Norwich,  by 
Mr.  R.  Gaze.  It  was  unanimously  decided  to  carry  on 
the  meetings  as  far  as  possible  during  the  War. 
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April  17th.- — Thirty-seven  members  and  friends  spent  a most 
interesting  anc  instructive  day  at  Felthorpe,  by  kind 
permission  of  Sir  Basil  and  Lady  Mayhew. 

April  24th. — Forty  members  and  friends  travelled  by  bus 
to  spend  the  day  in  Holkham  Park,  by  kind  permission  of 
The  Earl  of  Leicester.  Under  the  leadership  of  Mr.  C. 
Chestney,  Watcher,  Scolt  Head  Island,  the  time  was  spent 
in  studying  the  bird  life  of  the  woods  and  lake,  and  also 
visiting  the  well-known  Heronry  in  the  Park. 


BALANCE  SHEET  for  Year  ending  30th  September,  1940. 


Receipts. 


Payments, 


£ s.  d. 

8 17  10  R.  Gaze — Fee  for  Lecture 
7 17  6 Norfolk  Naturalists’  Trust 


£ s.  d. 


Balance  from  1939  Account 
63  Members’  Subscriptions 
Post  Office  3 years’  Interest 
Non-Members’  Teas 
Bus  Fares  ... 


o o lueuioiidi  iu  ul.  Duug... 

1 1 0 Norfolk  Wild  Bird  Protection 

2 18  0 Committee 


8 8 Memorial  to  Dr.  Long. 


1 1 0 
3 4 6 


4 4 0 


1 1 0 


Teas  at  Meetings  ... 

Tips  at  Meetings  .. . 

Bus  to  Holkham 
Postage  and  Duplicating 
Balance  September  30th,  1940  .. 


5 12  0 

1 6 2 
3 15  10 


£21  3 0 


£21  3 0 
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III 

PRESIDENT’S  ADDRESS 

Delivered  by  Mr.  Hugh  Wormald  to  the  members  of  the  Norfolk 
and  Norwich  Naturalist  Society  at  Castle  Museum,  Norwich, 

on  27th,  April,  1940 

BIRDS  IN  OUR  GARDENS  AND  SOME  GENERAL 
OBSERVATIONS  ON  BIRDS 

Some  people  seem  to  think  that  to  make  one’s  garden  into  a 
bird  sanctuary  requires  a great  knowledge  of  birds  and  a lot  of 
trouble.  This  is  quite  incorrect  ; all  that  is  needed  is  a little 
knowledge  and  common  sense,  the  provision  of  a few  require- 
ments for  certain  birds  and  a kindly  welcome  to  almost  all 
bird  visitors. 

I do  not  pretend  that  when  I turned  two  meadows  into 
garden  that  I started  out  with  the  idea  of  making  a bird  garden, 
but  I soon  realised  that  the  conditions  which  suited  plants 
and  myself  (that  is,  the  exclusion  of  wind  as  far  as  possible) 
also  suited  birds.  It  is  true  that  the  sky-larks  and  tree  pipits 
that  used  to  nest  in  the  meadow  had  to  find  new  quarters,  but 
the  garden  is  bordered  on  three  sides  with  meadows  and  a golf 
course,  and  their  place  was  soon  taken  by  garden  warblers, 
blackcaps  and  willow-wrens,  and  on  the  whole  I think  I scored 
because  I can  still  hear  the  larks  singing.  Hardly  any  bird  or 
plant  likes  wind  and  I personally  hate  it,  so  I started  by  planting 
Thuja  Lobbi  and  other  conifers  all  round  the  outside  of  the 
garden  and  also  made  small  enclosures  inside.  These  answered 
my  original  purpose  of  keeping  out  the  wind  admirably,  and  as 
the  Thujas  grew,  I found  to  my  delight  that  siskins  love  the 
seeds.  Now  whenever  it  is  a good  fruiting  season  for  Thujas 
I get  flocks  of  siskins  throughout  the  winter  and  sometimes 
into  April.  Last  Christmas  there  must  have  been  nearly 
one  hundred  in  one  flock,  and  on  and  off  through  all  the  cold 
weather  there  were  small  parties  of  these  very  tame  and 
attractive  little  birds. 

Golden-crested  wrens  also  love  Thujas  both  for  insect-hunting 
and  for  nesting,  but  now  that  the  trees  have  grown  high  their 
nests  are  difficult  to  find,  for  goldcrests  like  to  build  on  the 
topmost  branches.  I usually  have  five  nesting  pairs  in  the 
spring  and  summer  and  many  more  in  the  winter,  but  I fear 
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that  the  hard  weather  this  last  winter  has  destroyed  a great 
number  of  them,  for  up  to  the  time  of  writing  I have  not  seen 
a single  goldcrest  since  the  thaw.  One  year  I found  a completed 
nest  ready  for  eggs  on  April  1st,  and  I usually  hear  the  first 
song — if  it  can  be  called  a song — during  the  first  week  in 
January,  whereas  this  year  I neither  saw  nor  heard  any  until 
March  10th,  when  I saw  one  pair  and  heard  the  cock  singing. 
I am  afraid  it  will  be  a long  time  before  they  reach  their  proper 
numbers  again. 

One  necessity  of  a bird  garden  is  water,  and  if,  like  myself, 
you  are  unlucky  in  having  no  pond  or  stream,  you  must  put 
out  a tray  or  two  of  water.  This  is  essential  at  all  times  of 
the  year  and  especialfy  during  hard  frost,  when  birds  find  it 
impossible  to  get  drink.  One  of  my  trays,  which  is  about 
18  inches  square  and  2 inches  deep,  is  practically  emptied  every 
twenty-four  hours  in  the  summer  by  birds  drinking  and  bathing. 

By  far  the  best  bird  garden  I know  anywhere  is  Mr.  Dick 
Hey  wood’s  at  Pentney  House,  Narborough.  He  made  it 
himself  out  of  fields,  and  being  blessed  with  a large  pond  and 
several  small  pools  he  gets  birds  which  will  not  come  to  me 
such  as  mallard,  gadwall,  wigeon,  teal,  water-rails,  common 
and  green  sandpipers,  snipe,  etc.  He  is  also  on  the  fringe  of 
Breckland  and  sees  stone-curlew,  whinchats,  stonechats, 
wheatears  and  crossbills.  A few  years  ago  a mutual  friend  of 
ours  in  Cornwall  asked  me  to  send  him  a list  of  the  birds  which 
I had  seen  in  and  around  my  garden  marking  those  which  had 
nested,  and  a similar  list  from  Mr.  Heywood.  Mr.  Heywood 
won  this  competition  with  99  species  seen  in  or  from  his  garden 
of  which  45  species  had  nested,  while  I could  muster  only  92 
species  seen,  43  of  which  nested.  Out  of  his  99  he  had  seen 
8 species  which  I had  not  seen,  and  of  my  92  I had  7 species 
which  he  had  not  seen.  Of  the  nesting  birds  I had  5 that 
he  had  not  got  and  he  had  7 that  I had  not,  so  that  the  two  gardens 
combined  made  a very  respectable  total. 

I could  bring  my  score  up  to  93  if  I were  allowed  to  count 
a bird  seen  last  September.  My  gardener  told  me  one  morning 
that  he  had  just  caught  a glimpse  of  a bright  yellow  bird  of 
about  the  size  of  a thrush  with  dark  tail  and  wings  which  had 
flown  into  a pear  tree.  I rushed  out  full  of  excitement,  unable 
to  think  of  any  bird  answering  to  this  description  except  a 
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golden  oriole,  but  could  find  nothing  at  all!  The  next  day 
my  gardener  told  me  rather  shame-facedly,  that  he  had  had 
a “ close-up  ” of  the  bird  and  that  it  was  a budgerigar  ! 

\ et  another  lover  of  the  Thuja  is  the  tawny  owl.  Two  winters 
ago  one  used  to  spend  all  day  sitting  on  the  outside  branches 
of  a Thuja  apparently  enjoying  the  winter  sunshine  when 
there  was  any.  His  wife  sat  close  up  to  the  trunk  in  the  usual 
owl-fashion,  but  this  bird  was  always  in  the  same  place  right 
out  in  the  light. 

Now  we  come  to  the  only  two  species  of  birds  which  I hate 
to  see  in  the  garden,  and  a third  which  I do  not  welcome. 

Public  enemy  No.  1 is  the  jay — that  destroyer  of  all  the 
small  birds'  nests,  which  it  can  find  ; and,  unfortunately,  it 
finds  a great  number  of  long-tailed  tits’  and  goldcrests’  nests. 
A year  never  goes  by  without  at  least  50  per  cent,  of  the  long- 
tails’  and  goldcrests’  nests,  of  which  I know,  being  destroyed 
by  jays  ; moreover,  they  often  wait  until  the  young  are  almost 
ready  to  fly  before  they  take  them.  The  only  point  in  their 
favour  is  that  they  destroy  a good  many  nests  of  the  bullfinch. 
I once  watched  a jay  make  four  journeys  to  a thrush’s  nest 
and  take  a young  bird  at  each  visit  in  spite  of  the  combined 
efforts  of  the  parents.  It  finished  the  job  in  about  five  minutes 
and,  as  unfortunately  there  was  a river  between  me  and  the 
nest,  I could  do  nothing  to  help  the  thrushes. 

A family  party  of  jays  make  a row  of  green  peas  look  a very 
sorry  sight  in  a short  time.  Foresters  speak  well  of  them 
because  they  say  they  help  to  spread  trees  by  carrying  off  and 
dropping  acorns  and  fir  seeds,  but  it  seems  to  me  that  these 
would  grow  equally  well  where  they  fall  naturally  whereas, 
in  all  probability,  the  jays  carry  them  into  hedgerows  bordering 
agricultural  land  where  no  one  wants  trees  and  where  the  acorn 
has  small  chance  of  becoming  a tree.  No,  the  only  good  jays 
are  dead  ones. 

Public  enemy  No.  2 is  the  sparrowhawk.  I have  always 
disliked  sparrowharks  since  the  time  I heard  a blackbird 
screaming  and  on  going  to  investigate,  put  up  a sparrowhawk 
from  a cock  blackbird  which  it  had  completely  plucked  and 
which  was  bleeding  from  numbers  of  wounds.  I suppose  as 
soon  as  the  hawk  had  plucked  one  bit  of  it  he  shifted  his  grip 
and  made  another  set  of  punctures  with  his  claws,  and  vet  the 
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wretched  blackbird  was  still  able  to  struggle  along  the  ground 
until  I put  it  out  of  its  misery. 

During  the  recent  cold  weather,  I was  sitting  at  lunch 
watching  the  birds  on  the  bird  table  outside,  when  suddenly 
they  all  dived  into  the  Thuja  hedge  close  by,  and  a sparrow- 
hawk  dashing  up,  turned  only  just  in  time  to  avoid  hitting 
the  dining  room  window  ; a pity — for  the  impact  would  have 
stunned  her  and  I should  have  done  the  rest.  I am  glad  to  say 
she  failed  to  catch  her  quarry. 

I was  covert  shooting  with  the  late  Colonel  Custance  on 
one  occasion  when  a sparrow  hawk  came  out  of  the  wood 
straight  at  me.  I shot  it,  and  as  it  fell  it  released  a chaffinch 
which  flew  away  apparently  uninjured.  That  must  have  been 
the  luckiest  chaffinch  ever  hatched,  for  it  did  not  appear  to 
have  suffered  from  the  sparrow  hawk  or  from  receiving  any  of 
my  shot ! I used  to  think  that  these  hawks  were  gallant  dashing 
birds  which  only  took  their  prey  in  flight  until  I saw  one  shot  in 
Scotland  which  dropped  a wood  pigeon  of  about  ten  days  old 
that  could  only  have  been  taken  from  the  nest. 

People  often  say  to  me  “ Why  are  there  not  more  tits  ! My 
boxes  are  full  every  spring  and  the  young  get  off  all  right,  but 
there  are  never  any  more  the  following  year.”  I am  quite 
certain  that  the  answer  is  the  sparrow  hawk.  Some  years 
ago  when  shooting  at  Lexham,  where  one  covert  was  being 
blanked  into  another,  I was  asked  to  stand  at  one  side  of  the 
wood  to  shoot  any  hares  that  might  come  out.  As  I stood 
waiting  I watched  a pair  of  blue  tits  playing  about  on  a dock, 
a sparrow  hawk  dashed  out  and  took  one  in  a second  and 
returned  to  the  wood  with  it.  After  the  manooeuvre  was  over, 
Mr.  Colin  McLean  who  had  been  on  the  opposite  side  of  the 
covert  told  me  that  he  had  shot  a sparrow  hawk  which  had 
dropped  a blue  tit  ! During  the  snow  this  winter,  when  Mr. 
McLean  was  waiting  for  pigeons  in  a Kale  field,  he  shot  a 
sparrow  hawk  which  dropped  a tit  and  I am  certain  that 
they  kill  a great  number  of  them. 

The  sparrow  hawk  is  one  of  the  few  birds  or  beasts  that 
will  eat  starlings.  Jim  Vincent  and  I were  watching 
starlings  coming  in  to  roost  in  the  reeds  at  Hickling  one  evening, 
when  Jim  said,  “If  you  wait  a minute  you  will  see  a sparrow 
hawk  come  and  take  one,  it  has  one  every  evening.”  Sure 
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enough  a few  minutes  afterwards  the  sparrow  hawk  arrived 
and  took  the  starling.  Since  then  I have  noticed  sparrow 
hawks  at  other  starling  roosts  in  the  evenings,  but  have  not 
again  seen  one  taken,  though  I have  seen  bunches  of  starling 
feathers  showing  where  one  has  been  plucked. 

Garden  enemy  No.  1 is  without  doubt  the  bullfinch,  though 
I admit  I like  to  have  just  one  breeding  pair  in  the  garden. 
Since  it  was  made  illegal  to  catch  bullfinches  they  have  increased 
to  an  enormous  extent  and  are,  in  my  opinion,  a serious  menace 
to  fruit  farmers  at  the  present  time.  For  years  I suffered  the 
loss  of  all  Primus  Pissardii  without  taking  any  active  steps, 
but  when  the  bullfinches  started  on  the  lilac  buds — as  Hitler 
is  so  fond  of  saying — my  patience  was  exhausted  ! One 
morning  I saw  a party  of  22  leave  the  lilacs  and  within  a week 
I accounted  for  twenty  of  them  and  thought  I was  all  right 
with  just  a pair  for  stock.  Four  days  later  there  was  an  influx 
of  18  more  ! I was  so  disheartened  that  I gave  up  bothering 
about  them.  One  would  not  mind  so  much  if  they  would 
sit  about  like  chaffinches,  but  they  are  nearly  always  terribly 
shy  and  all  one  sees,  unless  one  stalks  them  with  great  care, 
is  a white  rump  going  away.  The  garden  plants  on  which 
they  are  hardest  are  Primus  Pissardii  and  the  pink  Primus 
Blieriana , Evonymus  Alains,  lilacs,  Forsythias,  Cydonias,  all 
cherries  and  crab  apples,  and  some  of  the  bush  honeysuckles. 
Of  actual  fruit,  plums  damsons  apples  and  gooseberries  seem 
to  be  most  popular.  I admit  there  is  no  prettier  sight  than 
four  or  five  bullfinches  feeding  on  a Cydonia  ] aponica  (the 
plant  we  used  to  call  Pyrus  Japonica)  just  when  the  beds 
are  turning  red,  but  it  is  a sight  of  very  short  duration,  and  the 
buds  if  left  alone  will  afford  much  pleasure  for  several  weeks. 
Bullfinches  do  not  take  a bud  here  and  there,  they  settle  down 
to  it  and  literally  strip  a tree  in  a very  short  time.  Annually 
some  fool  writes  to  the  papers  to  tell  the  public  that  these 
“ dear  little  birds  ” do  no  end  of  good  and  only  eat  the  buds 
containing  grubs.  These  people  should  rear  a bullfinch — 
it  is  the  one  bird  which  seems  to  enjoy  cage-life  and  becomes 
so  tame  in  captivity  that  it  can  be  given  a lot  of  liberty — 
and  offer  it  all  the  grubs,  etc.,  that  he  or  she  can  find  including 
the  succulent  meal-worm  which  nearly  all  birds  love,  and  the 
bullfinch  will  turn  its  back  upon  them  ; but  offer  it  a twig  of 
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cherry  gooseberry  or  Forsythia  and  it  will  have  every  bud 
off  in  a few  minutes,  and  will  even  twist  the  bark  off  the  wood 
when  it  has  finished  the  buds. 

On  the  other  side  of  the  picture  it  must  be  allowed  that 
bullfinches  do  eat  a lot  of  weed  seeds,  and  the  damage  they  do 
is  chiefly  during  the  early  part  of  the  year  from  January  until 
early  April,  but  that  damage  is  so  thorough  that  there  is  no 
recovery  from  it  for  twelve  months. 

Where  do  our  garden  thrushes  go  during  the  winter  ? I 
never  have  more  than  one  pair  in  my  garden  in  the  winter, 
but  by  the  middle  of  February  there  are  a dozen  or  more  on  the 
lawn — where  have  they  been  ? I do  not  think  they  migrate 
in  the  usual  sense  of  the  word,  but  in  October  they  go  to  the 
root  fields  and  then  into  the  coverts  for  the  winter  returning 
home  in  February.  The  majority  of  blackbirds,  on  the  other 
hand,  “ stay  put.”  Once  a blackbird  has  taken  up  its  territory, 
you  can  be  sure  of  finding  it  within  fifty  yards  of  a given  spot 
every  day  for  years.  This  is  easily  noticed  if  you  happen  to  have 
one  you  can  distinguish  by  means  of  some  peculiarity  such  as 
a white  feather. 

The  tree  sparrow  is  another  bird  whose  movements  I know 
nothing  of.  In  the  nesting  season  there  are  as  many  tree 
sparrows  as  house  sparrows  ; they  build  under  the  tiles  of 
my  roof  and  in  the  bird  boxes  I want  for  the  tits,  but  afterwards 
they  disappear  entirely.  I have  never  seen  one  in  the  garden 
during  the  winter,  though  I have  sometimes  seen  them  round 
corn  stacks  when  I have  been  out  shooting. 

For  more  than  a year  now  I have  been  a member  of  the 
Observer  Corps  and  am  in  charge  of  an  Observer  Post.  This, 
fortunately  for  me,  is  situated  in  a field  beloved  of  plovers, 
and  from  September  until  the  snow  came  there  were  vast 
flocks  of  lapwings  and  varying  numbers  of  golden  plover, 
all  of  which  became  very  tame  and  would  run  about  within 
twenty  yards  of  the  Post.  As  I walked  up  to  this  each  morning 
I always  scanned  the  field  to  see  how  many  golden  plover  were 
there,  and  one  day  in  October  I noticed  a bird  among  them 
that  looked,  in  the  distance,  like  a very  small  gull.  As  soon 
as  I reached  the  Post  I put  the  glasses  on  to  it  and  saw  that  it 
was  a beautiful  colour  variety  of  the  golden  plover,  almost  the 
exact  colour  of  a sanderling  in  winter  plumage.  I watched  it 
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for  a long  time  until  it  was  feeding  within  twenty-live  yards  of 
me.  It  was  there  next  day  but  after  that  I did  not  see 
it  again.  I have  only  seen  one  other  colour  variety  in  golden 
plover — when  staying  in  Cornwall  with  the  late  P.  D.  Williams, 
a great  gardener  who  was  the  raiser  of  all  the  best  quality 
daffodils  of  the  day,  and  a good  naturalist,  though  towards 
the  end  of  his  life  he  was  nearly  blind.  I was  walking  home 
from  snipe  shooting  with  his  son  when  we  saw  a flock  of  golden 
plover  in  a field  by  the  roadside — among  them  one  cream- 
coloured  bird  with  pure  white  primaries.  I reported  this  to  my 
host  who  afterwards  wrote  to  me  saying  that  he  had  told  his 
cousin,  J.  C.  Williams  about  it,  and  had  then  learned  from 
him  that  in  the  previous  spring  a cream-coloured  golden  plover 
had  been  hatched  and  reared  in  his  Scottish  deer  forest.  Varieties 
of  this  golden  plover  are  sufficiently  rare  to  make  it  quite 
probable  that  this  was  the  same  bird,  but  it  is  a most  curious 
coincidence  that  the  bird  should  have  been  hatched  on  J.  C. 
Williams’  estate  in  Scotland  and  should  spend  the  winter  on 
P.  D.  Williams’  place  in  Cornwall.  The  bird  was  often  seen 
there  after  I had  reported  it. 

Of  course,  when  the  frost  settled  in  this  winter,  all  the  plover 
left  the  Observer  Post  field,  but  I was  amazed  to  see  a lot  of 
lapwings  and  a few  golden  plover  back  again  on  the  day  after 
the  thaw  had  started,  although  the  ground  was  still  covered 
with  snow.  Where  had  they  been  and  how  did  they  know  it 
was  safe  to  return  ? They  have  been  there  ever  since,  but 
will  soon  be  moving  to  their  breeding  grounds  ; the  “ greens  ” 
have  assumed  their  white  cheeks  and  black  throats  (March 
10th),  but  there  is  as  yet  no  sign  of  black  on  the  breasts  of 
the  golden.  It  is  probable  that  these  are  birds  which  will  nest 
in  Northern  Europe  and  they  often  do  not  leave  our  shores 
until  the  end  of  April.  These  birds  have  much  blacker  breasts 
in  the  breeding  plumage  than  the  golden  plover  which  nest  in 
the  British  Isles. 

Three  rather  thrilling  birds  nesting  experiences  have  fallen 
to  my  lot. 

Some  of  the  Society  visited  the  Rush  Meadow— just  below 
my  house — last  summer.  When  I first  knew  this  marsh  in 
1907  it  held  lots  of  nesting  redshanks,  lapwings,  snipe,  yellow 
wagtails,  grasshopper  warblers,  etc.,  but  in  recent  years  it  has 
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sadly  deteriorated  in  bird  life,  and  now  there  is  only  about  one 
pair  of  snipe  there.  The  decrease  in  yellow  wagtails  may  be 
due  to  field  mice,  but  unfortunately  the  meadow  is  Common 
land  and  the  deterioration  is  due  mostly  to  human  agency. 
It  is  hunted  by  boys  and  loafers  from  Dereham,  and  frequently 
some  hooligan  sets  fire  to  the  reeds  during  the  Easter  week- 
end which  does  not  improve  matters. 

It  was  about  May  20th,  1914,  that  I was  hunting  the  Rush 
meadow  when  I found  a snipe's  nest  with  one  very  small  egg 
in  it  still  warm  and  only  just  laid.  As  I replaced  it  in  the  nest, 
a Jack  snipe  got  up  from  almost  under  my  hand  and  it  had 
only  flown  a few  yards  when  it  was  joined  by  another.  They 
flew  a short  distance  and  then  settled  together.  To  make 
certain  I was  not  mistaken  I put  them  up  again  and  there  was 
no  doubt  that  they  were  Jack  snipe.  I spent  the  rest  of  the 
afternoon  trying  to  find  a common  snipe’s  egg  to  replace  the 
small  egg  so  that  I could  take  it  and  hatch  it  in  an  incubator  ; 
a young  Jack  snipe  even  if  it  died  in  the  down  would  be  proof 
positive  that  they  had  bred  in  this  country,  whereas  a blown 
egg  might  be  thought  to  be  an  abnormal  one  of  the  common 
snipe.  However,  I did  not  want  the  birds  to  forsake  the  nest 
and  as  I could  find  no  substitute  for  the  egg  I had  to  leave  it, 
and  later  found  that  a cow  had  put  its  foot  on  the  nest  and  that 
was  that.  I wrote  a full  account  of  it  to  the  late  John  Henry 
Gurney  of  Keswick  who  was  the  Norfolk  ornithologist  of  the 
time,  and  he  replied  that  he  was  satisfied  that  the  nest  was 
a Jack  snipe’s,  but  I have  always  regretted  not  taking  the  egg 
and  hatching  it  under  an  incubator. 

The  second  thrill  was  years  later.  I was  walking  down  a 
“ loke  ” with  one  of  the  Merton  keepers,  when  through  a hedge 
I saw  a swan  on  a small  pool  and  remarked  that  I supposed  it 
had  come  from  Thompson  Water.  The  keeper  replied  that  it 
had  a nest  on  the  pool  and  that  he  had  watched  the  pair  building 
it,  but  that  he  had  not  seen  the  male  bird  for  two  days.  I 
looked  more  closely  and  then  realised  that  the  swan  was  a 
whooper.  I got  through  the  hedge  pretty  quickly  and  found 
the  bird  very  tame  and  saw  the  large  built-up  nest  in  some 
sallow  bushes  in  the  middle  of  the  pool.  When  I got  home 
I rang  up  the  late  Dr.  Long  and  had  considerable  difficulty  in 
persuading  him  that  I had  not  made  a mistake.  I could  not 
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accompany  him  to  the  nest,  but  I explained  where  it  was,  and 
the  next  day  he  saw  it  with  Dr.  Riviere,  who  waded  out  to  the 
nest  which  proved  to  be  empty  and  not  quite  finished,  but  there 
was  no  doubt  about  its  owner’s  identity.  The  male  was  not 
seen  again  and  no  one  knows  what  happened  to  it.  It  is 
unlikely  that  it  would  be  shot  in  May,  and  I should  not  have 
thought  that  the  migratory  urge  would  be  strong  enough  to 
make  the  bird  leave  its  mate  and  the  nest  which  it  had  helped 
to  build.  I consider  myself  very  lucky  to  have  seen  both  of 
these  unique  though  abortive  efforts  to  breed  in  this  country. 
Whooper  swans  have  nested  in  Scotland  but  not,  I think,  in 
England  (except  in  captivity). 

The  third  nesting  thrill  was  more  ordinary.  Stephen 
Marchant,  who  won  fame  by  finding  a black  redstart's  nest  in 
a Cambridge  back-yard  in  1937,  came  to  stay  with  me  for  the 
Whitsun  holidays  in  1938.  We  were  motoring  on  the  Dereham- 
Fakenham  road  about  a mile  from  my  house  when  we  saw  a 
cock  stonechat  sitting  on  the  roadside  hedge.  We  were  on  the 
look-out  for  it  for  Mrs.  Colin  McLean  had  said  she  had  seen  it 
the  day  before.  The  bird  had  a beak  full  of  caterpillars,  and 
we  decided  we  would  find  the  nest  on  the  way  back,  as  I had 
an  appointment  to  keep  and  could  not  stop  then.  Later  1 
drew  up  at  the  place  where  we  had  seen  the  bird  an  hour  before 
and  in  less  than  a minute  the  cock  stonechat  flew  into  the 
bank  at  the  side  of  the  road  within  five  yards  of  the  car.  We 
got  out  to  investigate,  and  found  the  nest  at  once  with  nearly 
Hedged  young  in  it.  The  site  was  just  like  one  a robin  might 
have  chosen,  and  the  last  place  where  one  would  have  thought 
of  looking  for  a stonechat’s  nest.  It  was  within  four  feet  of  a 
busy  main  road,  in  a hedge-bank  with  a root  field  behind 
it  and  a hay  field  on  the  opposite  side  of  the  road.  1 was 
terribly  afraid  that  it  would  be  interfered  with  on  the  Whit- 
Monday,  as  it  is  a road  much  used  both  by  pedestrians  and 
motorists.  There  was  a small  elm  tree  in  the  hedge  about  four 
yards  from  the  nest  from  which  the  cock  stonechat  used  to  drop 
into  the  road  for  fallen  caterpillars,  sometimes  in  front  of 
passing  cars,  so  that  I thought  he  must  get  killed.  I drove 
past  on  Whit-Monday,  and,  to  my  horror,  found  a loving 
couple  sitting  on  the  bank  under  the  elm  tree  ; they  remained 
there  for  four  hours,  but  fortunately  were  too  much  occupied 
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with  their  own  affairs  to  think  about  stonechats.  I visited 
the  site  twice  daily  and  just  waited  in  the  car  long  enough 
to  see  the  cock  bird  go  to  the  nest,  so  that  I knew  it  was  all 
right.  I was  surprised  to  find  how  long  young  stonechats  stay 
in  the  nest  ; when  we  found  it  they  looked  as  if  they  might 
leave  it  in  a couple  of  days,  but  actually  they  stayed  in  the 
nest  for  another  week,  and  were  strong  fliers  when  they  left  it. 

The  cock  showed  no  fear  at  all  and  for  a long  time  I thought 
the  hen  must  have  been  killed,  probably  by  a passing  car,  as 
I never  once  saw  her  until  the  day  the  young  left  the  nest. 
For  some  time  the  family  party  frequented  the  tops  of  the 
roadside  hedges  and  the  hay-cocks  which  were  left  uncarried 
for  a fortnight.  I was  in  great  hope  that  they  might  return 
to  the  same  bank  last  spring,  but  I never  saw  a sign  of  them. 

Stephen  Marchant,  a keen  ringer  of  birds,  was  anxious  to 
ring  the  young  stonechats,  but  I refused  to  let  him  do  so 
because  (1)  the  young  birds  were  just  the  size  to  refuse  to  stay 
in  the  nest  once  they  were  taken  out  of  it,  and  (2)  we  should 
not  have  had  time  to  get  the  rings  on  without  being  seen  by 
passers-by,  and  I wanted  as  few  people  as  possible  to  know 
of  the  nest.  Personally,  I am  all  against  ringing  nestling  birds 
because  I am  certain  a lot  refuse  to  “ stay  put  ” when  you  try 
to  get  them  back  again  into  the  nest  ; also  one  has  to  use  rings 
large  enough  to  allow  for  growth.  1 had  been  obliged  to  let 
Stephen  ring  birds  in  my  garden  to  make  up  for  his  disappoint- 
ment over  the  stonechats,  which  he  said  had  been  ringed  very 
seldom,  but  after  his  visit  I found  several  young  blackbirds 
and  starlings  struggling  about  with  the  ring  slipped  down  over 
the  foot  so  that  the  unfortunate  bird  could  neither  open  its  foot 
nor  use  it.  In  Phillip  Gosse’s  charming  book,  “ Travellers’ 
Rest  ” there  is  a chapter  headed  “ On  Leaving  Things  Alone  ” 
which  embraces  the  subject  of  bird  ringing.  Since  Gosse  was 
a very  keen  ringer  at  one  time,  it  is  worth  anyone’s  perusal. 

Certain  birds  seem  to  be  definitely  on  the  decrease  for  no 
apparent  reason— wrynecks,  yellow  wagtails*  (I  think  Jim 
Vincent  will  bear  me  out  in  that)  redstarts,  and  in  my  neigh- 
bourhood at  any  rate,  red-backed  shrikes.  I can  understand 


*Note.  There  has  been  a marked  increase  of  yellow  wagtails  in  the 
area  covered  by  the  sea  flood  of  Feb.  1938,  apparently  due  to  salt 
conditions. — Editor. 
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cock  became  very  weak  and  thin  and  so  did  the  mallard,  though 
teal  managed  to  keep  their  condition.  Other  people  must 
have  noticed,  as  I did,  that  one  could  motor  for  miles  and  hardly 
which  is  still  untouched  and  which  used  to  be  frequented  by 
them.  1 doubt  if  Norfolk  was  ever  a good  county  for  red- 
starts, but  one  used  to  see  them  on  the  Merton  estate  fairly 
frequently,  now  it  is  a red-letter  day  if  I see  one. 

\\  hat  has  happened  to  the  wrynecks  ? I used  to  see  and 
hear  them  in  my  garden  and  Mr.  Heywood  had  them  nesting 
in  his  boxes,  but  now  neither  of  us  ever  see  or  hear  one.  It 
lias  been  suggested  that  the  starling  may  be  partly  responsible 
for  its  decrease  by  occupying  all  the  suitable  nesting  holes  in 
woodland  trees.  The  last  wryneck  I saw  I picked  up  dead  in 
the  road  at  Castleacre  in  October,  1930 — rather  a mysterious 
bird,  as  it  was  in  quite  good  condition  but  beautifully  pinioned  on 
the  right  wing.  This  operation  had  been  performed  at  least  a 
month  previously,  as  the  wound  was  completely  healed.  How 
had  the  bird  managed  to  get  about  to  obtain  enough  food  to 
keep  it  in  good  order,  and  why  should  it  have  died  on  a tarmac 
road  ? One  could  understand  it  if  it  had  just  flown  into  a 
telephone  wire  and  severed  its  wing,  but  this  was  definitely 
not  the  case.  I have  pinioned  too  many  ducks  in  my  time 
not  to  be  able  to  judge  pretty  accurately  from  the  appearance 
of  the  wing  how  long  a bird  has  been  pinioned.  “ The  Mystery 
of  the  Pinioned  Wryneck  ” would  make  a good  title  for  a 
detective  story  ! 

1 was  in  London  on  March  5th  and  having  nothing  to  do  for 
half  an  hour,  I went  into  the  park  to  look  at  the  birds.  I was 
surprised  to  see  that  90  per  cent,  of  the  black-headed  gulls 
had  assumed  their  “ black  ” heads  ; here  on  March  11th,  not 
more  than  10  per  cent,  have  them.  I can  only  suppose  that  in 
London  the  gulls  were  well  fed  during  the  long  spell  of  frost, 
whereas  those  in  the  country  were  on  starvation  rations  and 
are  therefore  not  fit  enough  to  develop  breeding  plumage  as 
early  as  usual. 

The  past  winter  has  been  the  worst  in  living  memory,  and 
the  losses  among  birds  and  plants  as  the  result  of  it  are  appalling. 

Blackbirds,  thrushes,  redwings,  fieldfares,  wrens, 
goldcrests  and  long-tailed  tits  suffered  severely ; other  tits 
seem  to  have  maintained  fairly  good  numbers,  snipe  and  wood- 


148 


PRESIDENT  S ADDRESS 


the  last  as  the  present-day  farmer  seems  to  hate  the  sight  of 
a high  thick  hawthorn  hedge  which  the  shrikes  like  ; all  the 
same  I never  see  one  now  in  the  hedge  just  outside  my  garden 
see  a bird  except  round  the  stacks  where  chaffinches,  green- 
finches and  yellow  hammers,  etc.,  seemed  to  be  able  to  pick  up 
a living.  One  saw  rooks  and  jackdaws  of  course,  but  they 
would  manage  to  live  on  the  remains  of  other  birds  and  small 
animals  that  had  perished,  besides  tearing  a certain  amount 
of  grain  from  the  stacks.  Wood-pigeons  and  stock-doves  were 
reduced  to  a diet  of  kale  brussels  sprouts  and  cabbages  and  did 
an  enormous  amount  of  damage  to  these  crops,  in  some  places 
reducing  kale  fields  to  nothing  but  dead  stalks.  Some  of 
them  seemed  to  thrive  fairly  well  on  this  green-stuff  while 
others  lost  flesh. 

On  the  day  before  the  thaw  I saw  a very  handsome  wood- 
pigeon  in  my  kitchen  garden.  It  was  a uniform  silver  all  over, 
just  dark  enough  to  make  the  white  patches  on  the  neck 
and  shoulders  show  paler  than  the  rest  of  the  plumage.  The 
bird  flew  past  me  at  fifteen  yards  range  and  then  went  into  a 
tree  where  1 had  a very  good  view  of  it  ; apart  from  a rather 
ragged  tail  it  was  in  beautiful  plumage.  Needless  to  say, 
bullfinches  do  not  seem  to  have  suffered  any  ill  effects  from 
the  winter. 

On  April  22nd  I had  only  about  half  my  usual  crop  of  thrushes 
and  had  still  only  one  pair  of  golden  crested  wrens. 
I have  not  seen  a single  common  wren  since  the  end  of  the  bad 
weather,  but  neighbours  and  friends  tell  me  that  they  have 
seen  one  or  two.  Neither  have  I seen  or  heard  a green 
woodpecker,  which  strikes  me  as  odd,  since  both  greater  and 
lesser  spotted  appear  to  be  in  about  their  usual  numbers,  also 
tree-creepers  and  nuthatches.  A few  long  tailed  tits  came 
through  safely  ; on  Easter  Monday,  March  25th,  I found  two 
nests  within  30  yards  of  each  other,  one  just  begun  and  the  other 
being  lined  with  feathers,  this  nest  must  have  been  begun  by 
the  10th  March  at  latest.  The  later  nest  was  in  a roadside 
hedge  among  honeysuckle,  and  in  a very  precarious  position 
as  far  as  humans  were  concerned.  I found  it  from  my  car,  but 
it  was  not  disturbed,  and  the  young  got  off  all  right. 

I can  safely  say  that  I lost  more  plants  this  winter  in  my 
garden  than  in  the  previous  thirty  winters  combined. 
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All  Ceanothus  are  dead  or  nearly  so,  Carpentaria  Californica 
the  so-called  hardy  form  of  Coronilla  Glauca,  all  tree  heaths, 
Dry  mis  Winteri,  Feijoa  Salowiana,  Abutilon  Megapotamicum , 
Stewartia  Malchodendron,  have  succumbed,  but  I rather  doubt 
if  I can  put  the  death  of  the  Stewartia  down  entirely  to  the 
winter,  as  unfortunately  I moved  it  last  spring,  and  three  other 
species  of  Stewartia  nearby  seem  entirely  untouched.  Ribes 
speciosa  looks  very  sick,  Azaras  ( Lanceloata , Microphylla  and 
another  whose  name  I do  not  know)  have  lost  all  their  leaves 
and  the  twiggy  growth  is  all  dead.  An  old  yellow  Banksian 
rose  on  the  house  looks  wretched,  Senecio  Grayi  have  lost  all 
their  outside  branches,  and  the  beautiful  golden-barked  Myrtus 
Luma  and  Myrtus  Lecherianus  are  both  dead.  Fuschia 
species  which  have  been  in  the  open  for  15  years  are  dead  to 
the  ground  level,  if  not  entirely. 

Of  the  seventeen  species  of  magnolia  which  I grow,  only 
Magnolia  Delavagi  has  suffered  at  all  : this  plant  has  lost  the 
tips  of  its  shoots  and  50  per  cent,  of  its  leaves — it  has  the 
distinction  of  being,  with  the  exception  of  one  or  two  rhodo- 
dendrons, the  biggest-leaved  evergreen  hardy  in  this  country. 
The  other  magnolias  have  not  turned  a hair  and  seem  to  be 
going  to  flower  rather  more  freely  than  usual,  although  late 
coming  into  flower.  Camellias  are  quite  unharmed,  and  most 
rhododendrons  have  come  through  alright,  even  Rfiodos  Crassum 
and  Eriogynum,  which  are  looked  upon  as  soft,  are  very  little 
injured,  though  I expect  the  flower  buds  will  not  develop  and 
will  drop  oft  later  on.  I am  afraid  Hoheria  Lanceolata  is  stone 
dead.  A lot  of  roses  have  been  killed,  and  this  seems  to  be 
general : for  the  first  time  in  my  experience  all  my 
wallflowers  were  destroyed. 

Among  trees  I doubt  if  the  southern  beeches,  Nothafagus 
Cunminghami  and  Dombeyi  will  survive,  though  A’.  Obliqua, 
Procera  and  Antarctica  appear  quite  uninjured. 
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NORFOLK  SEA  FLOODS 
February,  1938 

General  Effects  of  the  Flood  seen  in  1940 
By  Anthony  Buxton 

The  following  account,  the  third  of  the  series,  relates  changes 
that  have  been  noted  in  the  condition  of  the  flooded  land 
during  1940. 

The  winter  of  1939-40  was  again  favourable  for  washing  out 
the  salt,  thanks  to  the  rainfall  and  the  snow,  but  since  most 
of  the  snow  drifted  into  the  dykes  and  did  not  lie  long  on  the 
land  or  sink  through  it  when  the  thaw  came,  it  was  not  of  full 
value.  Moreover,  as  related  in  Transactions  for  1939,  the 
bottomfying  scheme  initiated  by  the  Norfolk  Flood 
Relief  Committee,  was,  owing  to  delay  in  approval  bv 
the  Ministry  of  Agriculture  for  purposes  of  a two-third  grant, 
only  started  at  the  end  of  July,  1939  in  most  of  the  flooded  area, 
and  was  not  completed  until  August,  1940,  so  that  only  part 
(although  a steadily  increasing  part)  of  the  land  benefited  from 
improved  drainage  and  the  effect  of  rainfall  upon  it  during  the 
winter  of  1939 — 40.  The  money  (£6,600),  was  not  sufficient  to 
clean  all  the  dykes  which  it  was  hoped  would  be  covered  by 
the  scheme,  nevertheless  thanks  to  this  scheme  the  drainage  of 
the  area,  though  still  far  from  good,  is  very  much  better  than 
before. 

Perhaps  the  best  and  earliest  demonstration  of  the  effect  of 
drainage  on  recovery  from  salt  has  been  given  in  the  marshes 
in  Somerton  parish,  held  as  small  holdings  by  the  County 
Council,  where  new  dykes  had  been  cut  before  the  flood.  They 
were  the  first  marshes  to  show  signs  of  recovery,  and  I think 
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that  this  must  have  been  due  to  these  new  well-cut  dykes. 
1 hese  holdings  after  superficial  cultivation,  have  now  been 
resown  with  grass  and  it  will  be  interesting  for  all  owners  of 
flooded  land  to  see  the  result  next  summer. 

lhere  was  one  real  North-westerly  gale  towards  the  end  of 
the  winter,  and  if  it  had  occurred  two  days  earlier,  it  would 
have  produced  a test  of  the  new  sea  defences.  They  have 
not  yet  had  a test  and  everyone  is  therefore  still  in  a position 
to  retain  his  opinion  of  their  efficiency  unchallenged  by  events, 
but  the  Catchment  Board’s  engineer  can  claim  that,  thanks 
to  his  groynes,  there  is  now  a much  better  beach.  I trust 
that  the  effect  of  the  salt  water  on  any  metal  work  in  the 
defences  will  be  constantly  examined. 

Salinity 

The  following  results  of  salinity  tests,  taken  at  the  same 
spot— the  intake  at  Horsey  Mill — and  at  the  same  water 
level,  always  at  the  end  of  a day’s  pumping,  show  the  stead}' 
fall  in  salinity  during  the  winter  and  the  sudden  rise  at  the 
first  warm  spell  in  the  spring. 

January  4th,  1940  ...  ...  7.40°/oo 

February  28th,  1940  ...  ...  5.60 705 


Salinity  therefore  dropped  at  the  rate  of  about  l0/oo  per  month 
in  the  winter,  but  rose  again  to  practically  the  mid-winter 
figure  when  the  temperature  rose  and  brought  the  remaining 
salt  again  to  the  surface.  During  warm  weather  in  May  and 
subsequently  the  white  glistening  surface  due  to  salt  was 
again  obvious  on  the  bare  places  in  the  marshes. 

Mr.  A.  J.  Rudd  has  kindly  sent  me  the  following  results  of 
tests  taken  by  him  on  May  21st,  1940.  They  should  be  com- 
pared with  those  in  the  tables  in  Transactions  for  1938  and 
1939.  The  comparatively  high  salinity  shown  in  Horsey  Mere 
is  no  doubt  due  to  the  absence  of  rainfall  for  three  weeks  before 
the  test,  and  to  the  fact  that  salt  water  was  being  constantly 
pumped  into  the  Mere  from  the  Horsey  dykes  direct  and  from 
Waxham  and  Hickling  dykes  via  Waxham  Cut. 


March  31st,  1940... 


May  7th,  1940 
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Table 

Depth  in 

Approx 

Station. 

Metres. 

Salinity 

Horsey  Mill  Staithe  ... 

0 

4.09 

ft  y • 1 1 • • • 

1.0 

5.85 

Hickling  Broad,  North  end 

0 

2.10 

t y y y 1 1 y t 

1.0 

2.12 

Martham  Ferry 

0 

2.34 

y t m • • • 

1.0 

2.34 

Potter  Heigham  Bridge 

0 

1.11 

y y 1 1 y t 

1.0 

1.11 

Thurne  Mouth  ... 

0 

.35 

y y y t •“ 

1.0 

.35 

Ebb  tide.  No  rain  for  the 

previous  three 

weeks. 

I took  further  samples  on  November  25th,  1940,  after  eight 
inches  of  rain  had  fallen  between  the  last  week  of  October  and 
that  date.  The  water  at  the  mill  intake  was  then  4.80o/oo  saline. 
In  a dyke  draining  arable  land  at  Fords  Farm,  where  the  bottom- 
fying  had  been  done  later  than  elsewhere,  the  water  was  more 
salt,  6.60 °/00,  whereas  that  in  a dyke  cleaned  earlier  it  was 
4.650/oo-  The  salinity  at  the  end  of  November,  1940,  was 
therefore  practically  the  same  as  at  the  end  of  March,  1939.  I 
took  another  sample  at  the  mill  intake  on  Dec.  22nd  when 
the  salinity  was  7.05°/oo  after  a dry  spell.  On  Jan.  4th  during 
frost  a further  sample  showed  that  salinity  had  dropped  to 
6.35°/oo>  and  by  Jan.  29th  after  snow  and  thaw  salinity  had 
dropped  to  5.30° /00, 

Vegetation 

The  most  lasting  and  depressing  effect  of  the  Hood,  the 
destruction  of  the  timber,  is  more  obvious  than  ever  foi  the 
bark  is  peeling  off  the  stems  leaving  them  glistening  and  white. 
As  recorded  in  the  previous  account  some  old  silver  birch  in 
Brayden  marshes  sprouted  again  in  1939  from  the  stem.  This 
led  to  hopes  that  they  might  recover,  but  those  hopes  have  been 
largely  disappointed.  Only  a very  small  percentage  of  the 
birches  that  made  this  attempt  at  recovery  in  1939  have  shown 
any  life  in  1940,  but  the  few  exceptions  have  put  out  more 
shoots  this  year  than  last.  The  groups  of  young  silver  birch 
that  held  their  leaves,  even  while  the  sea  flood  immersed  them, 
are  still  alive.  A few  horse-chestnuts  near  the  high  water 
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mark  of  the  sea  Hood,  which  so  far  as  I am  aware  have  shown 
no  sign  of  life  since  their  violent  eruption  of  leaves  and  flowers 
in  the  Spring  of  1938  immediately  after  the  flood,  made  a 
belated  and  apparently  unsuccessful  attempt  at  recovery  in 
the  Summer  of  1940.  A few  shoots  appeared,  but  by  July  the 
green  leaves  thereon  had  withered  from  the  tips  and  turned 
brown.  This  was  only  noticed  on  very  few  trees  and  I have  no 
reason  to  suppose  that  recovery  will  take  place.  Two  out  of  the 
three  isolated  cases  of  individual  oaks,  which  unlike  their 
neighbours  withstood  the  flood  and  had  foliage  during  the  last 
two  Summers,  are  still  alive.  Black  sallow  and  bramble  have 
made  further  recovery. 

The  County  Council  planted  some  osiers  in  the  Spring  on  the 
sides  of  the  Somerton-Horsey  road,  where  drainage  owing  to 
the  flow  of  rain  water  off  the  road  into  the  dykes  is  probably 
as  good  as  anywhere  in  the  area,  and  where  recovery  is  accord- 
ingly more  advanced  than  elsewhere.  In  October,  however, 
about  50%  of  these  osiers  appeared  to  be  dead.  There  were 
stretches  of  the  road  where  most  of  them  were  alive,  and 
stretches  where  the  reverse  was  the  case.  It  seems  difficult  to 
explain  this  variation  ; it  may  be  due  to  difference  in  the 
nature  of  the  soil,  or  to  the  presence  of  fresh  water  coming 
from  the  uplands*. 

Vegetation  of  a kind  has  now  spread  everywhere  except  over 
the  lowest  of  the  lows  in  the  marshes.  The  process  of  this 
spread  of  vegetation  may  be  described  as  follows.  The  salt- 
loving  plants,  samphire  [. Salicornia ),  sea  milkwort,  sea  spurrey, 
water  grass  (J  uncus  Gerardi),  and  pinrush  ( J uncus  maritimus) 
head  the  procession  downhill.  Treading  closely  on  the  heels 
of  these  maritime  plants  come  the  goosefoots  (Chaw podium 
and  Atriplex),  which  like  salt  but  not  quite  so  much  of  it,  and 
behind  them  again  come  mayweed,  grasses,  and  other  plants, 
which  like  it  less.  Ever  since  the  flood  this  procession  has 
been  marching  slowly  down  from  high  water  mark  to  the 
lowest  levels,  and  though  all  the  original  representatives  are 
still  in  the  procession  the  greatest  lovers  of  salt,  such  as  sam- 
phire, are  beginning  to  feel  the  pinch  and  are  restricted  to  the 
worst  drained  and  lowest  portions  of  the  marshes,  the  belt  of 
goosefoots  next  to  them  is  at  lower  levels  and  narrower  than  it 
was.  and  that  is  also  the  case  with  mayweed.  The  grasses  are 


♦Note — According  to  Dutch  experience  no  replanting  of  timber 
should  be  attempted  until  sampling  of  the  soil  water  a depth  of 
28  inches  shows  salt  content  to  be  at  3 %0  or  under  in  early  spring. 
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treading  them  out  and  are  covering  a much  more  extensive 
area.  For  instance,  in  the  Summer  of  1938  the  goosefoots 
sprawled  round  about  high  water  mark  ; in  1939  grass  was 
where  they  had  been,  while  they  were  on  the  lower  slopes  and 
on  many  of  the  marshes:  in  1940  they  were  more  or  less 
confined  to  the  lowest  ground.  Each  of  these  types  of  plant 
thrives  on  a certain  percentage  of  salt,  and  their  locality  as 
well  as  their  number  changes  with  the  changes  in  salinity. 
Ever  since  the  flood  I have  damned  heartily  and  consistently 
these  hideous  goosefoots,  but  its  an  ill  seed  that  blows  nobody' 
any  good,  and  I must  now  confess  that  the  little  black  seed 
of  the  sprawling  orach  is  a great  draw  for  duck,  teal,  pheasants, 
partridges,  stockdoves,  and  various  linches  in  particular, 
bramblings  ; even  pink-footed  geese  do  not  despise  it. 

In  the  Summer  of  1940  there  was  an  enormous  crop  of 
thistles  along  the  edges  ot  the  dykes  and  in  many^  of  the  marshes. 
Feed  has  again  shown  verv  poor  growth  in  L.he  lowest  marshes 
but  has  improved  where  salt  has  diminished,  particularly 
round  the  edge  of  the  mere  and  near  to  dykes  where  there  is 
better  drainage.  The  reed  in  the  Autumn  of  1940  in  the  low 
marshes,  however,  is  an  even  poorer  crop  than  in  1939.  Lesser 
bullrush  has  continued  the  remarkable  recovery',  which  it 
showed  last  year.  Sedge  is  still  much  affected,  but  shows  far 
more  seed  than  in  1939.  Common  rush  is  just  beginning  to 
reappear  in  a few  places.  Giant  Spearwort  has  alas  never 
reappeared.  Marsh  sowthistle  seems  to  have  completely 
recovered  in  its  old  haunts.  There  was  again  a good  deal  of 
Belladonna , but  not  so  much  as  in  the  previous  year.  Late 
in  the  Autumn  of  1940  small  goosefoot  seedlings  appeared 
in  the  lows — another  instance  of  the  way  in  which  seed  lies 
dormant,  until  selinity  diminishes  sufficiently  for  it  to  germinate. 

In  the  mere  and  still  more  in  the  dykes,  hairweed  (Potamo- 
geton  pectin atus)  and  other  weeds  such  as  Potamogeton  zoster i- 
folins,  Myriophyllum  spicatum,  spiked  water  milfoil  have 
grown  abundantly.  These  weeds  have  always  existed 
in  the  dykes,  but  they  have  never  been  of  such  a tough 
texture  or  so  luxuriant,  and  it  seems  clear  that  their  present 
exuberance  is  due  to  the  salt  conditions.  There 
has  so  far  been  no  return  to  Horsey  Mere  of  the  weed  beloved  of 
diving  ducks  Naias  marina.  In  the  Autumn  the  yellowish 
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brown  fungus,  now  identified  as  Hebeloma  mesophceum, 
noticed  each  year  since  the  flood  in  the  marshes  again  appeared 
in  enormous  numbers,  but  whereas  in  the  other  two  years  it  was 
seen  all  over  the  marshes,  it  is  now  confined  to  the  spots  where 
there  is  still  no  vegetation  in  the  lows,  all  of  which  seems  to 
prove  that  it  is  a salt  lover. 

Extensive  sampling  of  the  salt  content  of  the  soil  water  was 
undertaken  at  Horsey  in  the  Spring  of  1940.  The  results  of 
this  sampling  indicated  generally  that  it  would  be  worth  while 
to  crop  some  way  down  the  slopes  towards  marsh  level,  but 
not  on  the  lowest  portions  of  the  arable  or  at  marsh  level  itself. 
Where  the  result  of  sampling  was  ignored  and  sowing  under- 
taken at  too  low  a level,  the  crop  generally  failed,  and 
mayweed  was  rampant  (it  was  a great  year  for  mayweed 
everywhere).  It  would  not,  however,  be  true  to  say  that  there 
was  anything  approaching  a definite  level  above  which  crops 
succeeded,  and  below  which  they  failed.  Variations  in  the  soil  are 
so  great,  even  within  quite  a small  area,  that  both  the  sampling 
and  the  crop  results  were  often  very  irregular,  not  only  in  the 
same  field,  but  also  on  the  same  level.  Beet  being  resistant 
to  salt  is  the  easiest  crop  to  grow  on  salted  land,  but  unless  it 
is  got  up  in  dry  weather,  the  operation  may  do  much  harm  to 
soil  texture.  The  analyst  to  whom  the  samples  were  sent 
reported  very  bad  soil  texture  in  most  of  the  samples,  partic- 
ularly in  those  from  the  lower  land.  This  state  of  the  soil 
was  also  shown  bv  the  fact  that  water  lay  on  the  surface 
and  would  not  drain  through.  This  was  particularly  apparent 
on  the  lower  levels  of  arable  land  and  in  the  Hundred  stream. 
In  normal  times  the  water  in  this  shallow  depression  drains  away 
fairly  rapidly  into  the  two  dykes  on  either  side  of  it,  whereas 
since  the  flood  the  water  has  stood  for  long  periods  in  the 
Hundred  stream,  unable  to  escape.  All  authorities  agree 
that  the  damage  to  soil  texture  caused  by  salt  is  the  most 
enduring  and  the  most  intractable  effect  of  sea  flood.  The 
main  agents  in  recovery  of  the  texture  are  bacteria  carried 
down  into  the  soil  on  the  roots  of  plants.  If  a plant  of  lucerne 
can  be  established  (which  can  only  be  done  after  the  salt  has 
been  eradicated,)  and  left  for  several  years,  it  is  said  that 
the  bacteria  on  its  roots  will  in  time  effect  a complete  recovery 
of  the  soil  texture. 
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No  doubt  land  drains  ought  to  have  been  cut  all  over  the 
marshes,  and  through  the  lower  portions  of  the  arable,  but 
this  operation  over  a large  area,  like  everything  else  connected 
with  recovery,  is  very  expensive.  The  general  position  seems 
to  be  that  recovery  of  the  salted  land  is  taking  at  least  three 
times  as  long  as  is  considered  normal  in  Holland.  For  instance, 
samphire,  the  most  obvious  salt  barometer,  is  still  abundant  in 
the  lows  in  the  marshes,  whereas  the  Dutch  do  not  expect  to 
see  samphire  later  then  the  first  summer  after  reclamation  or 
sea  flood. 

In  Holland  the  Government  keeps  land  reclaimed  from  the 
sea  strictly  in  the  hands  of  experts  until  recovery  has  taken 
place  and  the  land  is  in  good  heart,  and  even  then  competition 
for  farming  is  so  keen  that  only  applicants  with  the  highest 
farming  qualifications  have  a chance  of  being  accepted  as 
tenants.  We  are  not  in  that  happy  position  ; many  mistakes 
(some  of  them  obvious  from  the  main  road)  have  been  made 
from  which  we  shall  suffer,  and  it  is  impossible  to  persuade 
people  in  Norfolk,  that  the  Dutch  know  the  business  of  recovery 
from  salt  from  A to  Z and  that  we  do  not. 

My  main  conclusion  is  that  sea  defence  and  repair  of  the 
damage  done  by  sea  Hood,  ought  to  be  the  responsibility 
of  the  Government  alone.  It  is  altogether  too  large  an  under- 
taking for  local  authorities  or  private  individuals.  The 
proportion  of  our  coast  which  requires  protection  from  sea 
flood  is  comparatively  small.  In  Holland  the  proportion  is 
extremely  large,  involving  practically  the  whole  coast,  and 
there  the  Government  undertakes  complete  responsibility  and 
has  carried  out  its  task  with  conspicuous  success,  not  only  in 
protecting  from  disaster  and  in  effecting  recovery  where  it 
has  occurred,  but  also  in  stealing  fresh  land  from  the  sea.  I 
cannot  see  why  our  Government  should  not  follow  their 
example  and  shoulder  the  burden  of  coast  protection. 

II.  Effects  on  Animals,  Birds,  etc. 

Mammals 

Practically  all  the  normal  rodent  population  of  the  marshes, 
such  as  mice,  voles,  land  and  water  rats,  disappeared  at  the 
flood  and  probably  most  of  them  died.  The  short-tailed  voles 
began  to  reappear  in  the  Autumn  of  1939,  and  in  the  Spring  of 
1940  there  were  again  a*  large  number,  sufficient  to  attract  and 
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support  several  pairs  of  short-eared  owls.  I do  not  remember 
seeing  any  sign  of  water  rats  last  year,  but  in  the  Summer  of 
1940  they  returned  in  apparently  more  than  their  normal 
numbers.  There  was  also  a certain  influx  of  land  rats,  which 
increased  in  the  Autumn.  Following  no  doubt  the  rats  and 
mice,  stoats  and  weasels  have  again  made  their  appearance. 
The  population  of  otters  seems  about  normal,  but  it  is  a very 
difficult  thing  to  estimate  and  is  no  doubt  constantly  changing. 
Hares  have  increased  again  all  over  the  area,  but  rabbits  are 
still  confined  almost  entirely  to  the  warren,  and  the  highest 
ground  ; they  have  spread  very  little  into  the  marshes.  At 
least  one  mole  has  at  last  ventured  on  to  the  Mere  wall,  which 
means  presumably  that  earth  worms  have  preceded  him  there, 
but  I have  not  yet  seen  any  evidence  of  moles  or  worms  in  the 
marshes  or  indeed  at  any  distance  from  high  water  mark. 
In  a case  of  flooding  in  Holland  very  similar  to  ours,  small 
worms  reappeared  for  the  first  time  three  years  after  the  flood. 
We  shall  be  on  the  look  out  for  them  in  1941. 

Birds 

There  has  not  been  any  great  change  that  can  be  put  down 
to  recovery  from  flood  in  the  bird  population  between  1939 
and  1940,  but  the  whole  position  has  been  affected  by  the 
hard  winter  of  1940.  We  might  I think  have  had  an  increase 
in  water  rails  but  they  were  wiped  out  by  the  frost,  and  that 
is  equally  true  of  water  hens.  There  have  been  a few  more 
bitterns,  but  if  there  had  been  no  hard  winter  the  increase 
might  well  have  been  larger.  As  regards  Summer  visitors, 
the  most  obvious  change  has  been  in  cuckoos.  For  the  first 
time  since  the  flood  the  marshes  have  again  been  populated 
with  cuckoos,  whereas  they  had  previously  been  confined  to 
the  unflooded  land.  Yellow  wagtails  were  again  as  in  1939 
about  ten  times  as  numerous  as  I had  ever  seen  them.  I put 
this  marked  increase  down  to  the  presence  of  some  insect  that 
thrives  in  salt  conditions  and  probably  needs  a particular  salt- 
loving  plant  that  now  covers  the  marshes,  but  what  the  par- 
ticular insect  or  plant  is  I have  no  idea. 

It  was  disappointing  that  there  was  so  little  increase  in 
warblers  over  the  previous  year.  There  were  a few  more 
sedge  warblers  and  plenty  of  reed  warblers  which  stayed  to 
nest,  a certain  number  of  grasshopper  warblers  which  passed 


158 


NORFOLK  SEA  FLOODS 


through  but  did  not  stay  ; very  few  willow  wrens  and  white- 
throats,  no  blackcaps,  the  normal  number  of  garden  warblers, 
strictly  confined  to  the  small  area  of  unflooded  land. 

The  mere  is  still  apparently  very  short  of  food  for  water 
birds.  A few  swans  fed  on  the  hair  weed,  but  none  have  bred 
on  Horsey  Mere  since  the  flood,  and  there  are  still  practically 
no  coots  and  no  diving  duck.  Mallard  and  other  surface 
feeding  duck  have  used  the  mere  and  its  surrounding  pools  as 
resting  places  but  have  not  fed  there.  This  is  in  strange 
contrast  to  Hickling,  where  all  these  birds  have  fed  on  weed 
on  the  broad. 

On  the  other  hand  both  on  the  marshes  and  in  the  dykes 
surface  feeding  duck  in  Winter  and  Summer  have  found  good 
living.  The  destruction  of  pike  has  no  doubt  made  a large 
difference  to  the  number  of  duck  reared  in  the  neighbourhood. 
Great  crested  grebe  have  again  reared  broods,  whereas,  although 
they  attempted  to  do  so  in  previous  summers  since  the  flood, 
they  did  not  apparently  succeed. 

A few  snipe  were  seen  for  short  periods  on  the  salted  marshes 
in  the  winters  of  1939  and  1940,  but  I noticed  no  probings,  and 
presume  that  the  birds  were  finding  some  insect  food  on  the 
surface  for  there  certainly  could  not  have  been  any  earth 
worms  in  the  soil.  The  shallow  pools  which  used  to  be  so 
attractive  to  passing  waders,  have  lost  their  savour,  and  are 
now  almost  empty  of  birds  in  the  spring  and  summer.  This 
is  obviously  due  to  salt  and  lack  of  food. 

The  owl  tribe  have  now  all  returned,  long  eared,  short  eared, 
brown,  barn  and  little  owls,  but  none  of  them  are  up  to  pre- 
flood numbers  except  short  eared,  and  their  numbers  always 
depend  strictly  on  the  stock  of  voles.  There  is  still  a shortage 
of  kestrels.  The  one  pair  of  marsh  harriers  that  tried  to  breed 
made  a muddle  of  it,  but  whether  their  failure  to  do  their 
duty  was  in  any  way  due  to  the  peculiar  conditions,  I cannot 
tell.  They  have  made  a miserable  failure  of  the  business 
ever  since  the  flood.  A cock,  believed  to  be  the  same  bird 
that  has  owned  a certain  territory  for  several  years,  who 
has  now  attained  a beauty  of  plumage,  which  few  marsh 
harriers  ever  live  long  enough  to  acquire,  arrived  very  early 
with  a particularly  unprepossessing  hen.  After  a long  delay 
she  laid  5 eggs,  but  never  sat  on  them  regularly  and  indeed 
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hardly  sat  on  them  at  all.  After  a short  time  she  and  the 
cock  gave  it  up  and  went  away.  There  was  no  disturbance 
and  no  apparent  reason  for  this  futile  behaviour.  Was  she 
too  young,  too  stupid,  or  merely  too  ugly  ? There  was  a great 
shortage  of  their  commonest  prey,  water  hens,  but  there  were 
plenty  of  substitutes  and  I cannot  believe  that  there  was  any 
serious  lack  of  food. 

The  severe  frost  has  apparently  wiped  out  the  already  small 
stock  of  bearded  tits,  and  I have  not  yet  heard  of  any  locality 
from  which  it  can  be  replenished. 

Reptiles 

For  the  first  time  since  the  Hood  frogs  returned  in  considerable 
quantities  to  spawn  in  the  marshes,  but  I am  doubtful  if  the 
spawn  hatched  ; no  small  frogs  have  been  seen  except  on 
unflooded  land.  Adders  seem  to  be  still  confined  to  the 
warren  and  none  appear  to  have  been  seen  on  the  marshes, 
where  they  used  to  be  common. 

Fish 

In  the  summer  of  1940  there  was  a large  increase  of  fish  in 
the  mere,  but  nothing  except  eels  and  sticklebacks  have  been 
seen  in  the  dykes.  Bream  up  to  2 lbs.  have  been  caught,  also 
perch  and  roach.  Rudd  were  first  captured  in  the  mere  since 
the  flood  in  May,  1940.  No  pike  were  seen  during  the  Spring 
in  the  dykes  they  habitually  frequent  for  spawning,  but  a few 
were  noticed  in  the  mere  in  the  Summer,  and  they  will  no 
doubt  follow  the  return  of  the  other  fish  on  which  they  prey. 

The  water  of  the  mere  became  clear  for  the  first  time  since 
the  flood  in  October,  1940.  Probably  owing  to  the  thick  colour 
of  the  water,  the  fish  were  not  so  bright  coloured  in  the  summer 
as  usual.  I was  afraid  that  the  influx  of  water  with  a high 
percentage  of  salt  from  the  dykes  into  the  mere  might  during 
hard  pumping,  be  disastrous  to  fish  in  the  mill  dyke,  but  have 
no  reason  to  suppose  that  this  has  been  the  case*. 

Insects 

Swallow  tail  butterflies  showed  a considerable  increase 
over  last  year.  There  is  now  again  a fair  quantity  of  wild 
parsley  round  the  mere,  but  no  caterpillars  were  seen  on  it, 
whereas  there  used  to  be  no  difficulty  in  finding  quantities  of 
them. 

*Xote. — Since  this  was  written,  two  dead  roach  were  found  together 
in  Wexham  Cut  in  December.  They  may  have  been  killed  in  this  way 
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TWO  OTTER  CUBS 
By  B.  B.  Riviere 

The  two  young  otters  in  the  accompanying  photographs  were 
taken  by  Mr.  Jim  Vincent  from  a holt  at  Hickling  in  January, 
1940,  and  were  in  other  hands  for  a month  before  coming  to 
us  at  Woodbastwick. 

What  their  age  was  is  a matter  of  conjecture,  but  they  could 
feed  themselves,  and  they  thrived  and  grew  rapidly  on  a diet 
of  soaked  dog  biscuit  and  milk,  fresh  fish,  and  raw  rabbit. 
When,  at  the  end  of  three  months,  they  went  off  on  their 
own,  they  were,  I should  say,  three  parts  grown,  and  as  they 
were  then  able  to  catch  live  lish  with  lightning  rapidity  in  a 
bath  full  of  water  they  could  presumably  do  so  in  the  broad 
and  were  able  to  fend  for  themselves. 

At  first  they  were  confined  at  night  in  a wire  run  beside 
the  broad  with  a box  of  straw  for  sleeping  quarters  : — latterly, 
however,  it  was  impossible  to  prevent  them  from  digging  or 
gnawing  their  way  out,  and  for  the  last  few  weeks  before  they 
disappeared  they  had  complete  liberty  and  were  seldom 
seen  more  than  once  or  twice  in  24  hours  when  they  came  to  be 
fed.  On  these  occasions  they  would  be  seen  coming  at  full 
gallop  from  the  direction  of  the  broad,  and  if  they  were  unable 
to  find  any  of  the  family  in  the  garden  they  would  come  up  the 
front  doorsteps  and  into  the  hall.  One  evening  in  December, 
months  after  the  cubs  had  disappeared,  one  of  them  returned 
at  dusk  and  played  about  in  the  broad;  it  raised  its  head  and 
shoulders  out  of  the  water  looking  at  me  from  only  about  three 
yards  distance,  but  it  just  would  not  come  ashore. 

Probably  because  they  were  not  taken  young  enough,  and 
possibly  also  because  there  were  two,  both  dogs,  these  otters, 
though  quite  fearless  with  those  they  knew,  never  became 
what  one  might  call  really  friendly,  and  their  interest  in  one 
seemed  to  be  purely  as  a purveyor  of  food.  They  showed 
fear  of  strangers,  whose  presence  they  detected  immediately, 
but  of  dogs  both  large  and  small  they  seemed  to  be  completely 
unafraid.  At  feeding  time  they  would  get  into  a complete  frenzy, 
screaming  with  rage  at  each  other  and  often  fighting  furiously, 
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and  one’s  hands  were  only  safe  in  the  thickest  of  hedging  gloves. 

In  their  early  days  fish  were  eaten  just  anyhow,  but  very 
soon  a routine  method  was  adopted  of  beginning  at  the  head 
and  eating  down  to  the  tail.  The  strength  of  an  otter’s  teeth 
and  jaws  is  extraordinary,  and  they  were  soon  able  to  consume 
the  whole  of  a \ lb.  perch,  bony  skull  spiny  dorsal  fin  and  all. 

Although  revelling  in  water  from  the  first  and  freely  sub- 
merging their  heads,  it  was  a long  time  before  they  would 
venture  out  of  their  depth,  and  if,  as  occasionally  happened, 
one  slipped  into  deep  water  from  the  edge  of  the  broad,  it  would 
clamber  hurriedly  out  looking  thoroughly  disconcerted.  From 
this  it  might  be  inferred  that  the  aquatic  habits  of  the  otter 
have  been  a comparatively  late  development  in  the  history  of 
the  species.  Once  they  had  learnt  to  swim  they  were  more 
often  under  water  than  on  the  surface.  When  swimming  on 
the  surface  they  would  sometimes  paddle  with  the  forelegs 
only,  the  hind  legs  being  extended  on  either  side  of  the  tail 
with  the  soles  of  the  feet  uppermost,  a habit  I have  often  noticed 
in  the  water  vole. 

The  otter  vocabulary  is  a very  varied  one  so  far  as  swear 
words  are  concerned,  its  notes  of  resentment  and  anger 
ranging  through  a short  explosive  cough,  a cat-like  growl,  a 
chatter  and  a peculiarly  querulous  nam  nam  nam  ” cry,  to 
a positive  scream.  The  call  note  is  a short  high-pitched  whistle, 
which  though  soft  carries  a remarkably  long  way.  This 
was  only  heard  when  the  two  were  separated  and  out  of  sight 
of  each  other. 

Three  months’  observation  of  these  young  otters  under 
more  or  less  natural  conditions  impressed  me  with  their  close 
affinity  with  other  members  of  the  mustelidce.  In  their  actions 
and  behaviour  on  land,  as  in  their  bloodthirstiness,  they  cloesly 
resemble  the  ferret  or  stoat.  It  would  be  difficult  to  find  an 
animal  better  equipped  for  survival  in  the  struggle  for  existence 
than  the  otter,  for  not  only  can  it  gallop  a great  pace  on  land, 
but  it  can  dig  like  a badger,  climb  like  a cat  and  swim  “ like  an 
otter.” 
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BIRD  LIFE  IN  FRIESLAND 
By  Hugh  C.  Davies 

Forty  years  ago  I was  fortunate  enough  to  share  in  a yachting 
holiday  in  Friesland.  Our  ship  was  the  Norfolk  wherry, 
Gypsy,  which  Mr.  Doughty  had  towed  over  some  few  years 
before.  This  year  I managed  to  secure  an  old  copy  of  his 
fascinating  book  describing  his  adventures  and  re-read  it  with 
added  interest,  as  we  had  decided  to  revisit  that  attractive 
land  and  water. 

One  of  the  clearest  memories  of  my  early  trip  was  the  charm 
and  attraction  of  the  bird  life,  and  among  that,  the  outstanding 
features  were  the  Godwits  and  the  Terns.  Last  year  our  cruise 
lasted  from  the  middle  to  the  end  of  July,  and  perhaps  a few 
notes  from  a non-scientihc  naturalist  may  be  of  interest 

Without  actual  statistics,  I feel  sure  that  farming  develop- 
ment during  the  forty  year  interval  must  have  been  tremendous. 
Numberless  farms  had  obviously  been  built  during  that  period, 
and  land  that  was  formerly  used  for  summer  grazing  only  has 
been  improved  wholesale,  and  all-the-year-round  grass  farming 
has  been  substituted. 

As  a result,  my  recollection  of  godwits  all  day  and  every  day, 
failed  to  materialise,  and  one  evening  only,  near  Bolswaard, 
did  I see  and  hear  a flock  of  black  tailed  godwits.  In  fact  I 
saw  no  more  till  we  were  in  the  train,  homeward  bound,  when 
between  Enkhuisen  and  Amsterdam  I saw  several  small  lots 
feeding  on  and  near  some  low-lying  grazing  ground. 

The  terns,  however,  were  there  and  in  undiminished  numbers, 
common,  little,  sandwich  and  black,  more  especially  on  and 
within  short  distances  of  the  more  secluded  Meres.  I think 
that  the  black  terns  were  more  numerous  than  formerly.  Thev 
are  even  more  attractive  than  the  others,  and  we  never  tired 
of  watching  their  dainty  action  and  perfect  control,  as  a dozen 
of  them  would  “ hawk  ” along  a rough  canal  bank  picking 
insects  not  only  in  the  air,  but  from  the  grass  and  reed  stems 
without  faltering  in  their  flight.  Great  crested  grebe  were 
numerous,  and  I should  think  that  the  stock  of  small  fish  on 
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which  they  depend  must  be  inexhaustible.  In  Norfolk  a 
family  of  two  or  three  brought  to  maturity  is  generally  the 
rule  ; near  Sneeker  Mere  I saw  one  pair  with  five  young  ones. 
I took  great  care  to  verify  this,  and  am  satisfied  that  they 
were  all  one  brood  ; all  were  fed  in  turn  by  the  old  birds,  and 
no  other  mature  birds  were  in  the  neighbourhood.  Coots 
were  common,  but  very  few  waterhens  were  seen  or  heard. 

Of  the  hawks,  I saw  one  kestrel,  a fair  number  of  marsh 
harriers,  and  once  a harrier  which  I thought  at  the  time  was  a 
hen  harrier,  but  have  since  been  told  that  it  was  more  probably 
a Montagu  harrier.  That  was  near  a large  tract  of  marsh 
and  water  known  as  the  Prinzenhof,  largely  I think  a Nature 
Reserve.  In  the  same  area  was  evidence  of  a highly-developed 
fishing  industry.  Hundreds  of  liggers  could  be  seen  drving, 
and  on  willow  wands  stuck  in  the  mud  were  set  lines  (with  a 
rolled  up  line  set  in  a fork),  presumably  baited  with  small  fish 
for  pike  and  perch. 

Moored  one  evening  close  to  this  area  I saw  a bird,  for  a 
moment,  dropping  into  a reed-bed, which  appeared  unmistake- 
able.  I asked  our  skipper  if  he  often  saw  or  heard  a bird  which 
boomed  in  a manner  which  I tried  to  imitate.  He  responded 
with  a much  better  imitation  of  the  bittern,  and  gave  its  name 
as  Roordump  (Holland)  or  Roidump  (Friesch)  ; both  spellings 
are  phonetic.  I saw  another  the  next  morning,  and  talking 
over  bird  life  that  day  with  a Dutch  cruising  party,  I was  able 
with  my  new-found  vocabulary  to  name  a bird  they  had  been 
watching,  but  of  which  they  did  not  know  the  English  name. 

If  I have  left  the  storks  till  the  last,  it  is  not  because  of  their 
lack  of  interest.  They  are  an  attractive  study  ; I think  far 
fewer  in  number  than  forty  years  ago,  which  the  improvement 
in  cultivation  may  explain.  However,  we  saw  one  or  two 
most  days,  and  one  evening  I saw  four  on  the  wing  at  once. 
Their  power  of  and  enjoyment  in  flight  is  remarkable.  I have 
never  seen  a heron  fly  except  on  business,  although  to  watch 
one,  as  I have,  plane  down  in  small  circles  to  the  floor  of  a 
narrow  gorge  between  fifteen  hundred  feet  high  Norwegian 
cliffs,  shows  no  mean  power  of  flight  control.  The  storks,  how- 
ever, evidently  fly  for  pleasure.  I watched  one  over  the  middle 
of  one  of  the  largest  Meres,  soaring,  planing,  wheeling  and  diving 
(nearlv  to  the  water  surface)  and  taking  as  much  apparent 
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pleasure  in  flight  alone  as  any  hawk.  One  evening  when  near 
the  Zuider  Zee,  I saw  four  storks  in  the  air  at  once,  they  were 
all  flying  in  this  manner.  Now  and  again  one  would  swoop 
nearly  to  the  water,  as  though  about  to  emulate  the  feats  of 
an  osprey,  but  never  I think  actually  touching  the  water. 

The  next  morning  a single  bird  alit  on  the  marsh  fifty  yards 
from  our  yacht.  It  had  clearly  taken  a very  big  mouthful, 
as  it  kept  making  great  efforts  to  swallow  something  which 
appeared  to  have  given  it  great  discomfort.  ( I saw  a frog 
here  which  looked  six  inches  long).  Then  it  raised  one  red 
leg  to  scratch  and  rub  down  its  throat,  and  thereafter  stood 
on  one  leg  in  meditation  till  digestion  had  begun  its  work. 
Incidentally  the  leg  he  used  to  scratch  with  was  adorned  with 
a large  metal  ring. 

Near  the  same  spot  was  one  of  the  numerous  eel  setts  which 
are  common  except  on  the  main  traffic  canals.  The  nets  were 
on  shore,  drying,  and  in  one  were  a sedge  warbler  and  a reed 
bunting.  With  some  untying  of  a series  of  pokes,  I managed 
to  release  both  birds  uninjured,  though  the  warbler  was  mad 
with  fright.  The  bunting  was  more  controlled,  and  waited 
coolly  till  the  net  was  open.  An  hour  later  there  was  another 
sedge  warbler  in  the  net,  and  the  rescue  had  to  be  repeated. 
Doubtless  much  loss  is  caused  by  the  birds  following  insects 
near  the  nets  and  getting  into  the  funnel. 

While  on  the  subject  of  nets,  a common  method  in  Friesland 
is  to  run  out  a long  net  from  shore  and  back  in  a semi-circle, 
and  then  to  beat  the  enclosed  space  with  a twenty  foot  pole 
shod  with  a lump  of  wood  shaped  like  a North  Sea  net  buoy. 
The  space  enclosed  is  only  of  moderate  size,  and  it  occurred 
to  me  that  the  action  of  drawing  in  the  net  would  have  been 
sufficient. 

The  tame  duck  in  Friesland  are  trained  to  lay  their  eggs  in 
bottle-shaped  baskets  fixed  on  posts  five  or  six  feet  high  and 
are  so  placed  that  the  duck  must  fly  into  them.  I never  saw 
the  performance,  but  the  straw  bottles  are  ubiquitous,  so  that  I 
am  sure  the  scheme  works. 

On  all  the  large  meres  cormorants  are  to  be  seen : on  an 
island  in  Fluessen  Mere  I counted  seven  on  a row  of  posts. 
Ugly  as  they  are,  we  were  attracted  by  one  which  sat  motionless 
on  a beacon  for  as  long  as  we  sailed  in  sight,  with  outspread 
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wings  to  enjoy  the  diving  effect  and  warmth  of  wind  and  sun, 
or  possibly  aping  the  heraldic  eagle  of  an  aggressive  nation. 

Mallard,  shoveller  and  teal  were  seen,  but  in  no  great  num- 
bers. They  were  the  object  of  attack  by  gunners  before  the 
end  of  July.  I saw  a gunner  openly  carrying  a dead  mallard, 
and  was  surprised  to  see  that  the  close  season  was  over. 

Small  fish  and  eels  could  be  caught  anywhere,  and  I imagine 
that  the  supply  is  inexhaustible.  Peewit  were  common,  as 
were  magpies,  but  I saw  no  jays,  and  song  birds  were  not 
obvious,  but  our  experience  was  largely  restricted  to  the  open 
grass  farming  country,  and  the  month  was  not  one  when  their 
presence  would  be  disclosed  by  song. 
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WILD  BIRD  PROTECTION  IN  NORFOLK  IN  1840 
Report  of  the  Committee 

The  Committee  has  pleasure  in  presenting  its  Report  for  the 
past  year — the  twentieth  in  succession.  That  it  is  able  to  do 
so  in  this  second  year  of  the  war  is  due,  largely,  to  the  continued 
generosity  of  so  many  subscribers  to  this  fund  of  the  Norfolk 
Naturalists  Trust.  The  Committee  is  particularly  grateful 
for  this  interest  and  support,  realising  as  it  does,  that  war-time 
charities  must  have  first  claim  over  all  others. 

It  regrets  that  the  records  for  the  latter  half  of  the  year  are 
somewhat  incomplete,  especially  those  of  the  coastal  reserves, 
owing  to  the  absence  of  the  watchers  at  Cley  and  Blakeney 
Point,  both  of  whom  are  on  active  service.  There  have  also 
been  fewer  records  of  interest  from  observers  in  other  places 
in  the  county,  due  partly  to  difficulties  of  transport  and  also 
to  the  restrictions  on  the  use  of  field-glasses  in  some  areas  of 
Norfolk. 

The  watcher  at  Cley,  William  Bishop,  joined  the  Royal  Navy 
in  July  and  it  was  decided  not  to  employ  anyone  to  take  his 
place  for  the  time  being.  However  it  has  been  arranged  that 
Charles  Chestney,  from  Scolt  Head  Island,  should  spend  part 
of  his  time  in  each  of  these  places. 

William  Bulldeath  was  not  employed  on  Breydon  Water  this 
summer. 

William  Bean,  deputy  for  Ted  Eales,  who  joined  the  Navy 
last  year,  was  employed  at  Blakeney  until  the  end  of  August 
when  the  naval  authorities  took  possession  of  the  Point. 

SCOLT  HEAD  ISLAND 

The  Watcher’s  diary  during  January  records  the  pitiful  state 
of  numbers  of  birds  trying  to  find  food  on  the  frozen  shores, 
mud-flats  and  creeks  of  the  Island ; most  of  them  were 
unusually  tame  and  could  be  approached  within  a few  yards. 

At  the  beginning  of  January  large  flocks  of  fieldfares,  red- 
wings, wood-pigeons  and  Brent  geese  were  seen  coming  in 
from  the  sea — refugees  from  the  north  looking  for  more  con- 
genial conditions.  Grey  geese  flew  past  continually  in  a 
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Spotted  Flycatcher’s  nest  on  a post  in  a Norfolk  garden. 


WILD  BIRD  PROTECTION  IN  NORFOLK  IN  1940 


167 


westerly  direction,  probably  to  follow  the  river  valleys  south- 
ward from  the  Wash.  At  the  same  time  the  flocks  of  snow- 
buntings  and  shore-larks,  usually  resident  on  the  island  during 
the  winter  months,  all  left  it.  The  sea  appeared  to  be  populated 
with  divers  and  ducks,  and  hundreds  of  Brent  geese  collected 
in  the  harbour  with  many  mergansers,  golden-eyes,  little  grebe 
and  eiders.  Unusually  tame  golden-plovers  were  sitting 
about  in  flocks  on  the  salt  marshes  which,  like  the  mud-flats, 
were  hard  with  frost. 

1 owards  the  end  of  January  there  were  high  winds  and,  as 
is  usual  when  heavy  seas  coincide  with  spring  tides,  quantities 
of  mussels  were  washed  up  on  the  beach.  These  provided  food 
for  hundreds  of  the  large  gulls,  including  several  Iceland  and 
glaucous  gulls. 

Just  about  this  time  the  sea  was  seen  to  be  covered  with 
patches  of  oil  and  many  of  the  gulls  and  five  great-crested  grebe 
all  badly  oiled,  were  later  picked  up  dead.  It  is  interesting 
to  compare  this  record  with  that  of  Mr.  Robin  Harrison’s 
experiences  on  the  east  coast  of  Norfolk  in  his  notes  on  Breydon. 

On  January  30th  little  auks  were  seen  flying  along  the  shore 
in  parties  of  eight  and  nine. 

Hen  harriers  and  short-eared  owls  were  noted  frequently 
during  the  cold  weather  taking  toll  of  the  skylarks  and  other 
small  birds.  For  this,  or  for  some  other  reason,  there  were  far 
fewer  nests  of  linnets  and  meadow  pipits  on  the  island  this 
summer. 

The  mortality  among  the  birds  of  Scolt  Head,  as  the  result 
of  cold  and  starvation,  was  not  confined  to  the  gulls  and 
waders  for  Chestney  picked  up  many  dead  thrushes,  redwings 
and  blackbirds. 

By  the  beginning  of  February  practically  all  the  wigeon  and 
mallard  had  gone,  but  a slight  thaw  set  in  for  a few  days 
from  the  3rd  and  ducks  reappeared  in  the  creeks  and  snow- 
buntings  on  the  island.  A large  party  of  twenty-four  smews 
were  seen  in  the  harbour  on  February  2nd  ; long-tailed  ducks 
on  the  9th,  and  two  black-necked  grebes  on  the  12th. 

The  thaw  began  in  earnest  on  February  18th  and  on  the 
next  day  there  were  numbers  of  fieldfares,  redwings  and  lap- 
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wings  on  the  island  again.  Four  shore-larks  were  seen  on  the 
20th  and  also  a flock  of  snow-buntings,  numbers  of  sheld-duck, 
Brent  geese  and  duck  of  many  species.  It  is  a remarkable 
fact  that  these  birds  returned  immediately  the  thaw  set  in,  but 
no  doubt  the  explanation  is  that  the  thaw  began  earlier  still 
further  south. 

On  March  4th  some  smews  and  long-tailed  ducks  were  again 
in  the  harbour. 

On  March  7th  the  beaches  were  littered  with  “ razor-fish  ” 
which,  the  watcher  concluded,  had  been  washed  out  of  the  sand 
during  an  exceptionally  low  spring  tide  and  carried  inshore  ; 
hundreds  of  big  gulls  were  feeding  on  them. 

A black-throated  diver  was  seen  in  the  creek  on  March  8th. 

On  March  9th  Chestney  flushed  a woodcock  and  several  Jack 
snipe  from  the  suieda  bushes — birds  which  were  moving  on  to 
their  nesting  haunts. 

Three  little  auks  were  found  dead  on  the  shore  on  March  16th. 

On  the  30th  Chestney’s  son,  who  has  been  helping  him  on 
Scolt  Head  during  the  past  year,  caught  a bean  goose  in  the 
dunes  thinking  that,  as  it  was  so  tame,  it  must  be  an  injured 
bird,  but  examination  proved  it  to  be  unhurt. 

A black  redstart  was  noted  on  March  23rd. 

On  March  25th  the  ringed  plovers  and  oyster-catchers  on  the 
island  began  to  show  signs  of  breeding  activity  by  making 
“ scrapes,”  but  this  subsided  again  during  the  bad  weather 
which  followed. 

A gale  from  the  north  which  began  on  the  27th  continued 
for  two  days  and  brought  inshore  five  little  auks,  which  were 
seen  flying  over  the  surf. 

On  March  31st  there  were  nine  black-tailed  god  wits  in  full 
breeding  plumage  feeding  in  the  cockle  bight. 

A large  part}'  of  twenty-four  mergansers  were  in  Norton 
creek  on  April  4th. 

On  April  6th  Iceland  gulls  were  feeding  with  black-backed 
and  herring  gulls  on  the  mussels  recently  washed  inshore 

Snow-buntings  were  noted  on  April  12th  and  Brent  geese 
were  still  feeding  in  the  harbour  in  considerable  numbers. 
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As  usual  these  late  winter  birds  overlapped  with  the  earlv 
summer  visitors  for  the  first  wheatear  and  swallow  was  seen 
on  the  13th,  a common  redstart  on  the  16th,  and  pied  fly- 
catchers and  a garden  warbler  on  the  17th.  The  first  Sandwich 
terns  arrived  on  the  19th  and  both  common  and  little  terns 
were  seen  next  day. 

A second  bean  goose  was  caught  by  Chestney  on  the  dunes 
by  the  cockle  bight  on  April  20th.  It  was  unhurt  and  he  kept 
it  for  several  days  in  his  garden.  It  is  possible  that  this  goose 
and  the  one  caught  earlier  were  birds  that  had  been  previouslv 
in  captivity,  and  had  either  escaped,  or  had  been  given  their 
freedom  as  the  result  of  the  difficulty  of  obtaining  food  for 
them  in  war  time. 

A pair  of  long-tailed  ducks  were  in  the  harbour  on  April  29th 
and  remained  until  May  2nd. 

Three  Brent  geese  were  also  noted  as  being  still  in  the  harbour 
at  this  time  and  these  did  not  leave  until  the  middle  of  May.  A 
single  Brent  goose  was  seen  at  the  Overy  end  of  the  island  on 
June  29th.  It  appeared  uninjured,  but  it  seems  probable  that 
such  a late  bird  must  have  been  a “ pricked  ” one. 

The  breeding  season  was  a successful  one  for  most  of  the 
birds  nesting  on  the  island,  and  particularly  for  the  Sandwich 
terns. 

Chestney  found  the  first  ringed  plover’s  nest  with  eggs  on 
April  31st  and  an  oyster-catcher’s  on  May  2nd. 

On  May  10th  Sandwich  terns  began  to  lay  but,  as  so  com- 
monly happens  at  the  beginning  of  the  season,  their  first  eggs 
were  pecked.  However,  they  settled  down  more  quickly  than 
usual  and  steadily  increased  in  number  until  it  was  estimated 
that  well  over  600  pairs  were  nesting  on  the  small  dune-area 
on  the  Far  Point.  Some  of  the  later  arrivals  were  laying  eggs 
when  the  first  chicks  began  to  hatch  on  June  12th.  On  June 
13th  eggs  of  both  common  and  little  terns  were  hatching. 
The  critical  time  for  common  terns’  chicks  appears  to  be  on  the 
second  day  and,  in  spite  of  the  fact  that  there  was  no  shortage 
of  the  right  kind  of  food  for  them  this  summer,  numbers  died. 
The  young  of  the  Sandwich  and  of  the  little  terns  were  not 
affected  in  this  way  and  there  was  very  little  mortality  among 
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them.  Probably  as  the  result  of  losing  the  first  chicks,  a 
number  of  common  terns  were  still  laying  eggs  in  the  first 
week  of  July. 

Three  very  late  nests  of  the  ringed  plover,  one  with  two  eggs 
and  the  other  with  four,  were  found  by  the  watcher  on  July  31st. 
The  following  nests  were  noted  and  marked : — 


Common  tern  ...  1700 

Sandwich  tern  ...  649 

Little  tern  ...  ...  132 

Arctic  tern  ...  ...  1 

Oyster-catcher  ...  47 

Ringed  plover  ...  65 

Redshank  ...  ...  34 

Lapwing  ...  ...  2 

Black-headed  gulls  ...  450 

Mallard  ...  ...  6 

Sheld-duck  (nests  not  counted,  but  an  estimate 

of  400  pairs  was  made) 

Skylark  ...  ...  32 

Meadow  pipit  ...  29 

Linnet  ...  ...  19 


Swallow  ...  1 nest  in  the  hut  on  House  hills 
in  which  three  broods  were  reared. 

On  July  10th  a male  marsh  harrier  was  watched  at  House 
hills.  It  flew  up  from  the  marram  grass  and  settled  again  two 
or  three  times,  but  although  it  seemed  to  be  looking  for  food 
it  did  not  take  anything. 

A merlin  was  seen  at  the  ternery  on  July  30th  where  it  was 
“ mobbed  ” by  the  terns  until  it  reached  the  golf  course  on  the 
other  side  of  the  harbour.  Earlier  in  the  season  a tern  was 
decapitated  by  a merlin. 

On  August  9th  great  and  Arctic  skuas  were  seen  sitting  on 
the  beach  and  also  chasing  terns  for  food. 

The  weather  at  the  time  of  the  beginning  of  the  return 
migration  in  the  autumn  was  good  ; and  as  is  generally  the  case 
in  such  conditions,  very  few  interesting  birds  of  passage  were 
noted.  At  this  time  also,  Chestney  was  spending  part  of  his 
time  at  Cley  and  so  did  not  have  his  usual  opportunities  of 
watching  the  migration  on  the  island. 
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On  September  14th  four  dotterels  were  seen  in  a turnip  field 
above  Brancaster  Staithe. 

1 he  first  grey  crow  was  noted  on  September  29th. 

A merlin  was  seen  to  take  a snow-bunting  from  a flock  on 
October  3rd  ; this  bird  was  a particularly  white  one. 

1 here  were  three  hen  harriers  near  the  hut  on  October  5th 
and  later,  as  Chestney  was  returning  home  in  the  evening,  he 
saw  three  flying  over  the  sea  wall,  presumably  the  same  birds. 

Two  purple  sandpipers,  several  green  and  common  sand- 
pipers and  a number  of  bar-tailed  godwits  were  noted  on  October 
8th.  Wrens  and  white-throats  were  seen  in  the  bushes  at  the 
same  time  and  flocks  of  skylarks,  starlings  and  lapwings  were 
also  passing  through. 

On  October  11th  several  water-rails  were  flushed  from  the 
suaeda  bushes. 

There  were  nine  black-tailed  godwits  with  a party  of  thirty 
bar-tailed  in  the  creek  at  low  water  on  October  12th. 

From  October  22nd — 25th  the  weather  was  cold  and  stormy 
with  some  fog  on  the  22nd  and  there  was  a noticeable  movement 
of  birds.  Skylarks,  starlings,  thrushes,  blackbirds,  chaffinches, 
golden-crested  wrens  and  robins  were  seen  coming  in  from  the 
sea  to  take  refuge  in  the  bushes  of  House  hills  and  elsewhere  on 
the  island. 

Three  bluethroats  were  seen  on  the  24th,  one  of  them  with 
an  appreciable  amount  of  blue  on  the  throat  ; two  woodcock, 
a water-rail  and  a number  of  short-eared  owls  were  flushed  from 
the  bushes  ; flights  of  mallard,  wigeon  and  pink-footed  geese 
came  in  from  the  sea  ; grey  crows  arrived  in  numbers,  and  a 
large  flock  of  bramblings  was  seen  feeding  on  the  beechmast 
of  the  woods  above  the  village. 

At  the  same  time  two  hen  harriers  and  two  merlin  were 
constantly  seen  “ hawking  ” over  the  island,  no  doubt  finding 
an  abundance  of  food  among  the  small  migrants. 
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BLAKENEY  POINT 

William  Bean,  watcher  at  Blakeney  Point  until  September, 
refers  to  the  very  severe  weather  at  the  beginning  of  the  year 
as  the  worst  for  bird-life  ever  recorded  at  Blakeney.  The 
harbour  was  full  of  duck  of  all  kinds  ; of  these  the  mallard 
and  coots  seemed  to  suffer  most  and  many  were  picked  up  dead 
and  dying  of  starvation.  A great  number  of  small  waders 
were  also  found  dead,  the  exception  being  the  knot  which 
appeared  to  be  unaffected  and  remained  fat  throughout  the 
intensely  cold  spell. 

The  breeding  season  on  the  Point  was  an  uneventful  one. 
Common  and  little  terns  both  arrived  on  April  23rd  and  an 
average  number  remained  to  nest.  There  was  a very  high 
mortality  among  the  chicks  of  the  common  terns  which  the 
watcher  attributes  to  the  scarcity  of  whitebait  in  the  harbour  ; 
sand-eels  were  plentiful  but  it  seems  that  the  newly-hatched 
chicks  do  not  thrive  on  these. 

Sandwich  terns  did  not  settle  down  on  the  Point  this  summer, 
and  although  there  were  fifteen  nests  at  the  beginning  of  the 
season  these  eggs  were  all  pecked  and  the  birds  left.  No 
roseate  terns  were  seen  this  year. 

The  following  nests  were  counted  during  the  season  : — 


Common  tern 

2,157 

Little  tern 

57 

Ringed  plover  ... 

138 

Oyster  catcher  ... 

47 

Redshank 

9 

CLEY  AND  SALTHOUSE 

The  following  notes  are  selected  from  the  records  kept  bv 
William  Bishop  the  watcher.  It  is  regretted  that  they  are 
incomplete  as  he  joined  the  Royal  Navy  on  July  17th. 

January 

The  great  frost  which  began  at  the  end  of  December  and 
continued  throughout  January  and  most  of  February,  resulted 
in  the  freezing  up  of  practically  the  whole  of  the  Clev  marshes 
and  also  of  Salthouse  Broad.  There  were  a few  open  places 
in  the  main  drain  which  is  affected  by  the  tide  and  contains 
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William  Bishop  with  a young  Bittern  on  the  Cley  marshes. 
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a good  deal  of  salt  water,  and  also  in  the  catchwater  drain  near 
the  watcher’s  cottage  where  it  receives  several  very  strong 
springs.  To  this  hundreds  of  duck  would  flight  at  night. 
For  some  time  Bishop  did  his  best  to  keep  some  open  water  in 
the  big  pool  and  elsewhere  on  the  marsh,  but  the  intense  cold 
made  this  impracticable  after  the  first  week  of  January. 
Heavy  snow  fell  on  the  16th  and  thereafter  at  intervals  during 
the  month  making  the  conditions  for  bird-life  worse  still. 

Whooper  swans  were  first  seen  on  the  4th  and  remained 
throughout  the  month,  the  number  of  them  varying  from 
seven  to  fourteen. 

Grey  geese  used  the  marsh  at  intervals  throughout  January 
and,  as  is  usual  in  Norfolk  after  Christmas,  the  large  majority 
of  them  were  white-fronts.  In  a flock  of  between  six  and 
seven  hundred  geese  seen  on  January  8th,  the  watcher  estimated 
that  about  80  per  cent,  were  of  this  species.  Large  flocks  of 
Brent  geese  were  seen  passing  in  a westerly  direction  on  the 
12th  and  many  of  these  with  thousands  of  wigeon  found 
sanctuary  in  the  open  water  of  Blakenev  harbour. 

An  immature  long-tailed  duck  was  noted  on  Salthouse  Broad 
on  the  9th  and  10th. 

Bitterns  showed  signs  of  hunger  in  the  first  week  of  the 
month  and  were  seen  frequently  flying  to  and  fro  over  the 
marsh.  Later  they  appear  to  have  left  altogether  though 
one  was  seen  looking  for  food  in  the  main  drain  on  the  31st. 

On  the  17th  the  watcher  saw  three  glaucous  and  one  Iceland 
gull  feeding  with  hundreds  of  herring  and  black-backed  gulls 
on  the  shore,  and  another  particularly  beautiful  mature 
glaucous  on  the  29th. 

Large  flocks  of  bramblings  and  snow-buntings  were  noted 
on  the  beach  on  the  16th.  These  appeared  to  be  able  to  find 
sufficient  food,  but  most  of  the  small  birds  were  in  a pitiful 
condition  of  starvation  by  the  middle  of  the  month  and  numbers 
were  found  dead  and  dying.  Waterhens  also  suffered  badly 
and  numbers  were  picked  up  dead.  Water-rails  disappeared 
altogether. 

A pair  of  gadwalls  were  seen  on  the  big  pool  on  the  31st. 
These  duck  are  comparatively  rare  on  the  coast  though  they 
nest  inland  in  West  Norfolk. 
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Velvet  scoters  were  noted  among  a flock  of  common  scoters 
about  200  yards  offshore  on  the  last  day  of  the  month. 

February 

On  the  3rd  of  February  there  were  signs  of  an  impending 
break  in  the  cold  spell  ; the  wind  became  southerly  and  a 
slight  thaw  set  in  which  lasted  for  four  days,  but  on  the  8th 
the  wind  was  again  from  the  north-east  and  the  frost  was  as 
hard  as  ever.  During  this  short  thaw  a party  of  lapwings 
were  seen  on  the  marsh.  These  birds,  which  in  a normal 
season  feed  in  large  numbers  on  the  marshes,  were  entirely 
absent  throughout  January. 

On  February  1st  the  watcher  notes  having  seen  nine  species 
of  duck  : — pintail,  pochard,  golden-eye,  tufted,  mallard,  teal, 
wigeon,  sheld-duck  and  scaup — also  a male  smew  and  many 
hundreds  of  Brent  geese.  On  the  2nd  twenty-one  whooper 
swans  joined  the  party  already  on  Salthouse  Broad,  but  the 
new-comers  were  disturbed  by  gunners  and  did  not  stay. 

Smews  were  seen  frequently  during  this  month  ; of  a partv 
of  six  noted  on  the  10th,  two  were  adult  male  birds. 

Three  bitterns  were  seen  on  the  13th. 

On  the  17th  there  were  again  signs  of  the  thaw  setting  in 
and  by  the  21st  the  snow  and  ice  were  melting  quickly  and 
the  weather  appeared  quite  spring-like.  The  result  of  this  was 
a complete  change  in  the  bird-life  of  the  marsh  ; duck  returned 
in  large  numbers  and  green  plovers  reappeared.  A thrush  was 
heard  singing  on  the  21st.  Four  bitterns  were  seen  on  the  28th 
and  their  first  attempts  to  boom  were  heard  on  the  same 
day.  A small  party  of  scaup  arrived  on  Salthouse  Broad 
on  the  22nd  with  eight  whooper  swans  and  about  200  Brent 
geese.  These  remained  for  some  time,  gradually  increasing 
in  number. 

March 

By  the  first  day  of  March  bitterns  were  booming  well. 

The  watcher  estimated  that  there  were  at  least  a thousand 
ducks  on  the  marsh  on  the  2nd  ; these  included  large  flocks 
of  wigeon  and  teal  and  one  pair  of  garganeys. 

On  the  7th  the  whooper  swans  left  Salthouse  Broad  for  good. 

A noticeable  east  to  west  passage  of  rooks  and  green  plovers 
took  place  on  the  11th. 
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The  usual  overlapping  of  winter  and  summer  migrants  was 
apparent  in  the  third  week  of  the  month  ; ten  shore-larks 
and  a flock  of  snow-buntings  were  noted  on  the  18th  and 
the  shore-larks  were  still  on  the  north  bank  on  the  27th,  while 
a few  Brent  geese  remained  on  Salthouse  Broad  until  the  29th. 
On  the  20th  the  first  two  wheatears  were  seen  on  the  west 
bank  and  Sandwich  terns  arrived  on  the  24th.  These  had 
increased  to  about  100  by  the  26th,  and  unfortunately,  two 
days  later,  as  the  result  of  a strong  north-east  wind  banking  up 
the  high  spring  tides,  both  the  Cley  marshes  and  the  islands  in 
Salthouse  Broad  were  flooded  to  a considerable  depth  by  salt 
water,  and  all  the  terns  left  for  the  time  being. 

On  the  27th  Mr.  C.  C.  Rose  reported  having  seen  a little 
gull  at  Salthouse.  The  first  sand-martin  was  seen  on  the  last 
day  of  the  month. 

April 

Swallows  were  noted  on  the  first  of  April. 

By  the  4th  the  flood-water  on  Salthouse  had  subsided 
sufficiently  for  the  Sandwich  terns  to  settle  on  the  island  again 
and  the  number  of  them  increased  steadily  until  the  15th 
when  it  was  estimated  that  there  were  about  500  birds. 

There  was  a marked  increase  in  the  number  of  shovelers  in 
Norfolk  this  year  and  at  Cley  on  April  1st  the  watcher  counted 
40  pairs.  He  found  the  first  nest  on  the  10th. 

In  spite  of  the  complete  disappearance  of  waterhens  from 
the  marsh  during  the  hard  weather,  these  returned  later  and 
were  present  in  almost  their  usual  numbers.  Bishop  found  the 
first  nest  with  eggs  on  the  7th.  On  the  12th  he  saw  a water- 
rail,  the  first  since  the  cold  spell  at  the  beginning  of  the  year. 

In  spite  of  a fall  of  snow  on  the  16th  the  first  yellow  wagtails 
were  noted  on  that  day  ; a green  sandpiper  was  seen  on  the 
18th  and  a common  tern  on  the  20th — almost  a month  later 
than  the  first  Sandwich  terns  to  arrive.  Little  terns  were  seen 
on  the  21st  and  also  a ruff ; a turtle  dove  on  the  22nd,  a black- 
tailed godwit  on  the  24th,  a common  sandpiper  on  the  25th 
and  a swift  on  the  26th. 

May 

Black  terns  were  seen  on  the  first  day  of  May  " hawking  ” 
over  the  Dig  pool  on  the  marsh,  and  thereafter  at  frequent 
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intervals  during  the  month  the  largest  number  noted  being 
twelve  on  the  16th.  On  the  30th  the  writer  was  walking  over 
the  marsh  with  the  watcher  when  a black  tern  flew  over  his 
head  and  began  a series  of  swooping  attacks  at  him  calling 
repeatedly  as  it  did  so.  It  was  thought  possible  that  this 
bird  might  have  a mate  on  the  marsh,  but  after  a short  time 
it  flew  off  and  joined  the  party  feeding  over  the  big  pool. 

Other  interesting  visitors  seen  during  the  month  were  a 
black-tailed  godwit  on  the  1st,  a Temminck’s  stint  on  the 
14th  and  two  spoonbills  on  the  19th.  A ruff  and  a reeve  first 
noted  on  the  16th  remained  for  a week.  It  was  hoped  that 
these  might  be  two  of  the  birds  turned  on  to  the  marsh  in  the 
previous  spring,  but  they  did  not  stay,  and  this  attempt  to 
encourage  the  species  to  breed  at  Cley  must  be  regarded  as  a 
failure. 

An  unusual  sheld-duck’s  nest  was  found  aboveground  in  some 
furze  on  Taylor’s  Hill  on  the  north  boundary  of  the  marsh. 
By  removing  a piece  of  dead  bush  over  the  nest  one  could 
look  down  on  to  it. 

An  interesting  note  in  Bishop’s  diary  is  of  an  enormous 
number  of  white  butterflies  coming  in  from  the  sea  on  May  14th. 
He  describes  them  as  having  the  appearance  of  a snow  storm 
which  was  thickest  in  the  afternoon. 

June 

The  warm  sunny  weather  of  May  continued  throughout 
most  of  June.  Bishop  walked  round  the  Sandwich  tern  colony 
on  the  islands  of  Salthouse  Broad  on  the  first  day  of  the  month 
and  estimated  that  the  number  of  nests  was  about  the  same 
as  last  year — that  is  well  over  a thousand  clutches.  These 
began  to  hatch  on  the  11th. 

It  was  noticed  that  some  of  these  birds  had  white  foreheads 
on  the  19th  of  June — an  early  date  for  the  autumn  moult  to  be 
apparent. 

A male  marsh  harrier  flew  over  the  marsh  on  the  4th  and 
again  the  next  day. 

The  number  of  yellow  wagtails  nesting  on  the  marsh  was  far 
fewer  this  year — only  six  pairs  instead  of  an  average  of  between 
twenty  and  thirty  pairs. 


Trans. 


Ted  Eales  with  Common  Tern  on  Blakeney  Point. 
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On  the  26th  the  watcher  flushed  a young  bittern  whicli 
flew  about  twenty  yards.  He  noted  that  the  male  birds  had 
stopped  booming  three  days  previously. 

Three  green  sandpipers  were  seen  on  the  21st. 

July 

At  the  beginning  of  this  month  the  young  duck  were 
taking  to  wing  and  it  was  apparent  that  both  mallard  and 
shovelers  had  had  a most  successful  breeding  season.  A party 
of  nine  young  garganeys,  first  seen  by  the  watcher  on  June  1 7th, 
were  flying  about  the  marsh  on  July  5th. 

The  usual  red-backed  shrikes  nest  was  found  by  Bishop  in  a 
thorn  bush  near  his  hut  on  the  3rd.  It  contained  five  young. 

There  were  early  signs  of  the  return  migration  of  some  of 
the  waders  ; green  sandpipers  were  noted  on  the  1st  and 
again  on  the  10th,  a greenshank  on  the  10th,  and  a little  stint 
on  the  1 1th. 

The  watcher  v/as  much  impressed  by  a splendid  flight  of 
fifteen  spoonbills  which  flew  past  in  a north-westerly  direction 
on  the  4th.  It  was  just  at  the  time  when  the  German  army' 
was  advancing  through  Holland,  and  he  thought  it  likely 
that  these  birds  had  been  disturbed  in  their  nesting  haunts. 

October 

The  watcher  was  home  on  leave  for  part  of  this  month. 

During  an  early  morning  walk  round  the  marsh  on  the  11th 
he  was  astonished  to  see  nine  water-rails,  for  this  number  seen 
indicated  that  there  must  be  considerably  more  of  these  birds 
on  the  marsh,  although  they  had  completely  disappeared  from 
it  during  the  hard  frosts  at  the  beginning  of  the  yrear. 

On  the  17th  he  and  Chestney-  were  working  together  when 
they'  saw  a black  tern.  This  is  the  latest  recorded  date  for 
this  species  at  Cleyu 

BIRD  NOTES  FROM  HORSEY 
By  Major  A.  Buxton 

The  exceptionally'  hard  weather  over  a long  period  during 
the  winter  of  1940  has  affected  the  bird  population  to  a degree 
that  I think  will  be  felt  for  a number  of  years.  It  is  un- 
fortunate that,  when  certain  birds  were  beginning  to  recover 
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from  the  effect  of  the  sea  flood,  this  additional  disaster  should 
have  fallen  upon  them.  This  is  specially  the  case  with  the 
bearded  tits,  water-rails  and  waterhens,  all  of  which  are  more 
or  less  resident  in  the  district  in  both  winter  and  summer. 
No  doubt  water-rails  and  waterhens  will  gradually  increase 
again,  but  there  seems  to  be  a danger  that  our  precious  stock 
of  bearded  tits  has  been  nearly  wiped  out.  In  the  summer  of 
1939  the  one  small  colony  of  three  pairs  in  my  immediate 
area,  in  Starch  Grass,  did  their  duty  nobly  and  I believe 
that  each  pair  reared  three  broods  in  that  season..  Their 
normal  winter  resort,  a great  reed-bed  in  the  heart  of  the 
marshes,  has  never  recovered  from  the  sea  flood,  and  has 
not  been  used  by  these  birds  since  February,  1938,  but  a small 
party  of  bearded  tits  was  seen  round  Horsey  Mere  up  to  the 
time  of  the  frost.  Since  then  one  cock  was  met  with  in  April 
flying  down  Eel  Fleet  dyke  calling  repeatedly  and  probably 
looking  for  a hen.  I fear  that  he  must  have  had  a long  quest 
and  that  it  was  not  successful  in  this  neighbourhood,  for  I am 
convinced  that  we  had  no  bearded  tit’s  nest  in  the  district. 
A cock  was  again  seen  by  Horsey  Mere  in  November,  1940. 
If  they  do  return  they  should  now  find  plenty  of  food  in  the 
places  where  they  require  it  for  feeding  their  young,  for  the 
lesser  reedmace  ( Typha  angusti folia)  has  made  a remarkable 
recovery,  and  its  heads  will  presumably  contain  the  insect 
which  the  birds  seek.  Nevertheless  I am  very  nervous  about 
the  bearded  tit  situation. 

Water-rails  were  again  present  in  fair  numbers  during  the 
winter  of  1939-40  until  the  frost,  and  waterhens  had  greatly 
increased,  but  no  water-rails  were  present  in  the  following 
spring  and  waterhens  were  reduced  to  two  or  three  pairs  in  the 
whole  of  Horsey.  I am  afraid  that  the  frost  was  absolutely 
disastrous  to  both  of  these  species. 

The  mortality  among  herons,  which  fish  in  the  winter  for 
eels  in  the  dykes,  was  very  great  and  is  difficult  to  understand, 
for  Breydon  Water  is  only  about  ten  miles  away  and  food 
could,  presumably,  have  been  obtained  there  throughout  the 
hard  weather.  These  birds  seem  to  leave  »the  decision  to 
move  until  too  late,  and  haunt  the  same  spots  every  day  hoping 
for  a change  in  the  weather  to  open  up  a food  supply.  The 
same  bird  could  be  seen  in  the  same  place  day  after  day  getting 
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visibly  weaker  until  finally  its  corpse  would  be  found  in  or  by 
its  particular  dyke. 

Some  ot  the  bitterns  were  also  caught  in  the  same  way  and 
died,  but  I do  not  think  that  the  mortality  was  so  great  among 
them  as  with  the  herons.  Pumping  operations  at  the  mill 
lowered  the  water  constantly  in  the  dykes  so  that  the  ice  caved 
in  and  thus  provided  a possible  source  of  food  supply.  A king- 
fisher stationed  itself  at  this  mill-intake  and  caught  stickle- 
backs in  the  open  water  thus  provided,  but  even  he  disappeared 
after  a time  and  I doubt  if  he  survived. 

Mallard  were  very  quick  to  take  advantage  of  this  breaking 
of  the  ice  by  pumping  and,  though  many  of  them  were  caught 
by  otters  in  these  restricted  lengths  of  open  water,  I have  no 
evidence  that  they  died  of  starvation.  They  found,  moreover, 
a plentiful  supply  of  the  seed  of  Orach  (Atriplex  patula) 
on  the  salted  marshes.  They  would  resort  to  these  marshes 
in  the  middle  of  the  day  when  the  sun  had  partially  thawed  the 
ground  where  this  seed  was  to  be  found,  and  graze  upon  it  like 
sheep. 

Pink-footed  geese  also  arrived  at  the  end  of  January  and 
adopted  the  same  tactics,  but  I think  that  they  fed  mainly 
on  the  grass  rather  than  on  the  seed. 

The  Orach  seed  was  attractive  to  several  other  species  in 
addition  to  the  mallard  ; teal,  pheasants,  partridges,  stock 
doves,  bramblings,  chaffinches  and  lesser  redpolls  all  fed  on  it. 
The  hard  weather  killed  many  of  the  lesser  redpolls,  but  I 
found  no  corpses  of  the  other  small  birds. 

While  blackbirds  seemed  fairly  resistant  to  hard  weather, 
the  few  thrushes  which  normally  spend  the  winter  in  the 
district  were  very  hard  hit  and  the  redwings  still  more  so. 
During  the  winter  the  tits  appeared  to  be  braving  out  the 
severe  weather  successfully,  but  the  nesting  population  of  these 
was  considerably  reduced  in  the  spring.  Great  tits  seemed 
to  be  harder  hit  than  blue  tits,  for  the  latter  are  always  able 
to  lind  food  in  the  reeds  round  the  mere,  a locality  to  which 
great  tits  never  resort. 

Wrens  were  certainly  reduced  greatly  in  numbers,  but 
some  survived.  Reed  buntings  seemed  quite  unaffected  by  the 
frost. 
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Owing  partly  to  salt  conditions  and  partly  to  the  severe 
winter,  the  breeding  season  was  a very  disappointing  one  at 
Horsey.  The  one  pair  of  marsh  harriers  that  laid  eggs  failed 
to  sit  on  them  for  some  quite  unaccountable  reason.  One  or 
two  Montagu’s  harriers  passed  through,  but  none  stayed  to  breed. 
The  bitterns,  whose  breeding  population  has  now  returned  to 
about  two-thirds  of  the  normal  number,  appeared  to  fail  in  rear- 
ing broods  judging  by  the  absence  of  the  normal  movement  of  the 
parent  birds  to  and  from  their  nests  in  June.  There  seems  to 
be  no  explanation  of  this  for  there  was  a large  increase  both 
of  fish  and  frogs  in  the  dykes.  However,  there  is  no  need  to 
feel  nervous  about  the  stock  of  bitterns  on  the  Broads — 
they  have  had  a bad  year  but  they  have  had  many  good  ones 
and  will  weather  the  storm.  A bittern  getting  up  at  the  feet 
of  a beater  from  the  Suffolk  regiment  terrified  him  by  its 
squawk  and  weird  appearance.  He  described  it  as  a “ (blue 
pencil)  funny  duck.” 

Cuckoos  have,  apparently,  again  found  the  food  they  seek 
in  the  marshes,  and  returned  this  year  in  more  or  less  normal 
numbers  after  having  been  entirely  absent  from  the  salted 
land  since  the  sea  flood. 

Warblers  were  again  very  short  of  the  usual  number.  For 
the  first  year  since  I have  been  at  Horsey,  there  were  no  black- 
caps in  the  garden  although  the  usual  garden  warblers  were 
there.  There  were  hardly  any  willow  wrens  and  only  the 
reed  warblers  were  present  in  anything  approaching  their 
normal  numbers.  This  no  doubt  is  entirely  due  to  the  salt 
conditions  left  by  the  flood. 

I have  not  seen  a single  golden-crested  wren  since  the  great 
frost.  Several  redstarts  were  seen  passing  through  in  the 
spring. 

The  rather  dull  summer  was  relieved  by  one  pleasant  incident. 
At  6 a.m.  on  May  29th  I was  wakened  by  the  loud  whistle 
of  a cock  golden  oriole  just  outside  my  bedroom  window  ; 
moreover  this  whistle  was  immediately  answered  by  the  “ cat- 
call ” of  the  hen.  The  whistle  was  repeated  even  closer,  and 
then  the  two  birds  called  again  from  an  oak  tree  about  fifteen 
yards  away.  At  that  moment  some  cart  horses  clattered 
down  the  road  just  beyond  and  apparently  disturbed  them, 
for  I saw  two  forms  slipping  away  in  the  shade  under  the 
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branches,  and  the  next  and  last  whistle  came  from  the  cock 
at  the  far  end  of  the  garden.  A very  short  visit,  but  a very 
sweet  one.  Certain  sounds  would  always  wake  me  up  and  one 
of  them  is  that  glorious  whistle  which  both  we  and  the  starlings 
can  perhaps  imitate  in  tone,  but  never  in  volume. 

NOTES  FROM  HICKLING,  1940 
By  Jim  Vincent 

1 he  year  opened  with  frost  which  developed  into  one  of  the 
severest  winters  ever  known.  On  January  2nd  skaters  came 
on  to  the  Broad  and  drove  away  over  3,000  duck,  but  the  coots 
and  diving  ducks  herded  together  in  a “ wake  ” — a pool  of 
open  water. 

Shooting  ornithologists  will  be  interested  in  the  following 


record  of  ducks  shot  at  this  time  : — 

Mallard  1505 

Teal 208 

Garganey  teal  ...  3 

Pochard  ...  ...  ...  ...  90 

Tufted  ...  ...  ...  ...  129 

Shovelers  ...  ...  ...  ...  25 

Wigeon  ...  ...  ...  ...  16 

Goldeneyes  ...  ...  8 

Scaup  ...  ...  ...  ...  3 

Pintail  ...  ...  ...  ...  2 

Hybrid  Pintail  x Mallard  ...  ...  1 

Sheld-duck  ...  ...  ...  ...  3 

Common  scoter  ...  ...  ...  1 


Total  ...  ...  2000 


This  bag  includes  one  evening  flight  of  408  birds,  a record 
for  this  shoot.  There  were  thousands  of  mallard  feeding  on 
the  grass  seeds  on  the  marshes  and  many  more  could  have  been 
shot. 

The  severe  frost  took  heavy  toll  of  bird  life  and  the  effect 
was  made  apparent  by  their  scarcity  in  the  spring.  A flock  of 
twenty-nine  whooper  swans  became  so  tame  that  one  could 
feed  them  from  the  lawn  of  Whiteslea  Lodge,  while  mute  swans 
came  and  looked  in  at  the  windows  and  water  rails  came 
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indoors  without  any  fear.  The  welcome  thaw  came  on  February 
4th  and  it  was  interesting  to  see  the  ice  slowly  going  and  the 
birds  finding  food  again.  Many  mute  swans  died  as  the  result 
of  gorging  themselves  during  the  first  two  days  of  the  thaw. 

Bitterns. — These  must  have  migrated  away  during  the 
hard  weather  and  returned  later,  for  there  were  as  many 
booming  and  nesting  as  in  any  past  season. 

Bearded  tits. — It  is  difficult  to  know  whether  this  species 
was  adversely  affected  by  the  severe  frost  or  whether  its  food 
supply  was  killed  as  a result  of  the  sea  flood  in  1938.  I am 
inclined  to  think  that  loss  of  food  has  as  much,  if  not  more 
effect  than,  the  two  successive  hard  winters  in  bringing  the 
number  of  bearded  tits  to  the  lowest  ebb  in  my  recollection. 
For  the  first  time  in  my  forty  birding  years  I never  found  a 
nest,  though  I have  evidence  of  a pair  which  reared  four  young 
and  I could  have  found  their  second  nest  had  I searched  for  it 
but  I preferred  not  to  risk  looking  for  it. 

Mr.  Piggin,  one  of  the  keepers  at  Hickling,  reports  having 
seen  and  heard  at  least  twenty  birds  this  autumn,  so  I am 
hopeful  that  with  the  denser  reed  beds  now  growing,  this 
species  will  increase  in  1941. 

Water-rails. — These  were  sadly  affected  by  the  frost.  Not 
a single  nest  was  found  and  only  two  pairs  were  heard  “ groan- 
ing ” during  the  breeding  season. 

Common  pochard  bred  at  Hickling  this  year. 

Garganey  teal.— Two  pairs  nested. 

Shovelers. — The  greatest  number  of  these  I ever  remember 
bred  at  Hickling  this  season. 

Lapwings  and  Redshanks. — Both  of  these  species  were 
scarcer  than  usual. 

Marsh  harrier. — This  species  is  now  practically  resident  all 
through  the  year  in  this  district.  A pair  nested  at  Horsey  (see 
page  15). 

Montagu’s  harrier. — For  the  third  season  in  succession  none 
of  this  species  was  seen  in  the  spring.  It  may  be  due  to  its 
absence  from  the  district  that  meadow  pipits,  skylarks  and 
yellow  wagtails  in  particular,  are  increasing  at  Hickling. 

Yellow  wagtails.— More  pairs  have  bred  than  for  the  past 
twenty  years. 

Blue-headed  wagtails. — On  April  25th  when  with  Ur.  Fisher 
of  Oundle  and  Mr.  H.  Gladstone,  we  identified  one  pair  of 
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blue-headed  wagtails  in  company  with  several  pairs  of  yellow 
wagtails.  Another  pair  seen  at  the  same  time  was  of  a grever- 
headed  type  but  the  female’s  plumage  was  different  from  anv 
I had  seen  before.  It  was  pale  grey  over  head  and  neck  and 
also  on  the  throat  and  chest,  and  was  slightly  yellow  at  the  vent. 
Later  I saw  this  bird  building  but  failed  to  find  the  nest.  I 
was  busy  with  war  work  at  the  time  and  these  birds  were  away 
from  my  usual  haunts,  and  it  was  not  until  Sunday,  June  2nd, 
that  I was  able  to  locate  the  nest  which  then  contained  five 
well-feathered  young.  The  male  bird  had  a pale  grey  crown 
with  eye-stripe  above  and  below  akin  to  the  bird  I gave  to  the 
Norwich  Museum  and  which  is  mentioned  in  B.  B.  Riviere’s 
“ History  of  the  Birds  of  Norfolk.”*  About  500  yards  away 
from  this  nest  I saw  the  pair  of  blue-headed  wagtails  at  the 
very  same  place  where  we  had  seen  them  on  April  25th,  and 
the  nest  with  six  young  was  close  by.  The  male  of  this  pair 
was  darker  on  the  crown  and  back  than  the  grey-headed  male, 
and  the  female  had  a whiter  eye-stripe  than  any  of  the  female 
yellow  wagtails. 

Pied  wagtails. — An  interesting  nest  of  this  species  was 
placed  in  the  middle  of  an  eleven-acre  field  ; just  such  a site 
as  a skylark  would  choose.  At  Whiteslea  Lodge  newly-hatched 
pied  wagtails  were  ejected  from  the  nest  in  the  troughing  and 
thrown  to  the  ground  by  a young  cuckoo  less  than  forty-eight 
hours  old. 

The  following  interesting  species  were  also  seen  in  the 
spring  : — 

Black  terns  in  fair  numbers  from  April  24th.  Black- tailed 
godwits  frequently  from  April  22nd,  also  ruffs  and  reeves, 
spotted  redshanks  in  adult  plumage,  two  Temmincks  stints 
and  wood  and  green  sandpipers. 

A little  ringed  plover  was  seen  on  the  wader  ground  by  Miss 
Gay  and  Mr.  Piggin  who  also  heard  its  call.  They  returned  to 
the  Lodge  to  fetch  me  to  see  it  also  and  I feel  sure  the  identifica- 
tion was  correct. 

*This  bird  closely  resembles  Sykes’s  wagtail  (Motacilla  flava  Beema) 
and  several  breeding  pairs  with  males  of  this  type  have  since  been 
recorded  from  the  southern  counties  of  England.  It  is  most  interest- 
ing to  learn  that  this  pale-headed  form  has  again  nested  at  Hickling 
as  well  as  a pair  of  tvpical  blue-headed  wagtails  (M.  flava  flava). 

B.  B.  R. 
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Spotted  crake. — A bird  of  this  species  was  very  noisy  at  the 
end  of  April.  Mr.  G.  Yeates  and  I stood  within  a few  feet  of 
it  listening  to  its  call.  This  is  best  described  as  “ tuchick 
and  was  repeated  in  measured  tones  at  least  twenty  times  and 
then  more  quickly  for  ten  or  twelve  times  more.  After  a 
short  pause  it  began  to  call  again. 

Black  redstart. — A female  was  seen  on  April  24th. 

Osprey.- — One  turned  up  on  April  26th  and  staved  until 
May  3rd. 

On  September  16th  an  adult  hybrid  shoveler  x gadwall  was 
shot  at  Hickling,  a very  interesting  specimen  combining  the 
characteristics  of  both  species.  It  was  sent  to  the  Norwich 
Museum  and  was  examined  by  Mr.  Colin  McLean  and  Mr.  Hugh 
Wormald  who  agreed  upon  its  identity. 

Rough-legged  buzzard. — Two  of  these  birds  were  seen  from 
November  5th  onwards. 

White-tailed  sea  eagle. — This  noble  bird,  an  immature  one, 
was  first  seen  by  me  on  November  22nd,  though  prior  to  this 
I had  heard  of  a large  bird  being  mobbed  by  crows.  On  the 
24th  it  was  flying  around  Whiteslea  and  alighted  in  the  woods 
near  by.  I had  a fairly  close  view  with  glasses  of  the  tarsus 
as  it  threw  its  feet  forward  to  settle.  The  bird  is  still  here  on 
December  1st. 

Hickling  is  now  recovering  from  the  disastrous  effects  of  the 
sea  flood  of  1938.  The  water  is  bright  and  clear,  the  reeds  and 
the  lesser  reed  mace  are  growing  ranker  and  the  rare  weed 
Naias  marina  was  ten  times  more  abundant  this  summer. 
Swallow-tail  butterflies  have  increased  since  their  food  plants 
have  recovered.  The  spongy  weed  which  has  infested  the 
water  for  thirty  years  is  fast  disappearing,  75  per  cent,  of  it 
has  gone  and  the  rest  appears  lifeless.  Certain  plants  such  as 
the  bladderwort  and  perhaps  others  have  been  lost  but  a 
botanist  might  discover  new  ones. 

NOTES  ON  BREYDON 
By  Mr.  Robin  Harrison 

The  severe  weather  of  last  winter  brought  a vast  throng  of 
wildfowl  to  Breydon,  and  the  number  of  wigeon  during  the 
first  week  of  it  exceeded  anything  previously  seen  there. 
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Among  these  were  several  line  adult  male  smew,  some  of 
which,  unfortunately,  were  shot. 

Small  waders,  particularly  dunlin  and  redshank,  died  by 
the  score,  also  numbers  of  knot,  sanderlings  and  grey  plover. 
Some  of  these  had  crept  into  holes  and  crannies  in  the  banks 
and  died  there  ; several  were  frozen  stiff  as  they  stood  on 
one  leg  apparently  asleep,  with  the  beak  tucked  away  among 
the  scapular  feathers.  A heron  was  found  frozen  in  a dyke  at 
Reedham  held  fast  in  the  ice  by  its  legs,  its  bill  pointing  up- 
wards. A bittern  frequented  a roadside  ditch  for  three  weeks, 
and  then  was  picked  up  dead  in  an  emaciated  condition,  its 
breast-bone  sharp  as  a knife-edge.  Ducks  also  suffered  badly, 
and  many  mallard,  sheld-duck,  scaup  and  tufted  were  found 
dead,  some  having  crept  in  among  the  stones  of  the  wall.  Not 
all  of  these  died  from  cold  and  starvation  ; grey  crows  and 
wall-rats  attacked  and  devoured  those  too  weak  to  defend 
themselves. 

This  pitiful  sight  of  dead  and  dying  birds  was  not  confined 
to  Breydon,  for  at  this  time  the  tide-line  of  the  seashore  was 
littered  with  gulls,  guillemots,  razorbills  and  other  sea  birds 
which  had  succumbed  as  the  result  of  their  plumage  being 
clogged  with  thick  crude  oil.  The  gulls,  in  all  probability,  had 
stayed  out  at  sea,  hoping  to  find  food,  but  doubtless  this 
menace  to  bird-life  is  much  increased  at  the  present  time  as 
the  result  of  the  war. 

During  the  spring  migration  a good  number  and  variety  of 
waders  were  seen  including  some  little  stints  on  May  18th  and 
19th.  Several  grey  plover  in  full  breeding  plumage  stayed 
until  the  second  week  in  June. 

Sheld-duck  again  nested  in  numbers  ; the  first  brood  was  seen 
on  June  2nd.  As  in  previous  years  the  adult  birds  left  Breydon 
early  in  August  leaving  the  young  to  fend  for  themselves,  which 
by  then  they  are  well  able  to  do. 

Lapwings  and  redshanks  had  a successful  breeding  season 
and  on  one  small  marsh  nine  nests  of  the  lapwing  and  five  of 
the /redshank  were  found. 

A pair  of  oyster  catchers  also  nested  on  a marsh  near  Breydon 
— a most  unusual  site  in  Norfolk  where  these  birds  all  nest  on 
the  shingle  beaches  of  the  shore.  This  one  was  situated  in 
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grass  which  was  quite  a foot  high  when  the  one  egg  hatched  ; 
the  other  two  eggs  had  disappeared  from  the  nest  earlier. 

In  the  early  autumn  large  numbers  of  waders  passed  through, 
and  there  were  big  gatherings  of  whimbrel  and  grey  plover  in 
late  September.  On  the  10th  four  black-tailed  godwits  and  a 
ruff  were  seen. 

SOME  NOTES  ON  THE  BITTERN 
By  G.  K.  Yeates 

Reprinted  from  British  Birds,  No.  5,  Vol.  XXXIV,  October, 
1940., 

During  the  last  ten  days  of  April,  1940,  I was  able,  by  courtesy 
of  Mr.  Jim  Vincent,  to  sit  in  a hide  over  a Bittern.  The 
following  notes  refer  only  to  points  not  made  in  The  Handbook 
of  British  Birds. 

A visit  for  any  purpose  of  the  cock  bird  to  the  nest  is  ap- 
parently very  rare,  and  I gather  from  various  sources  that  it 
has  never  been  proved,  though  Major  Anthony  Buxton  tells 
me  he  has  suspected  the  presence  of  the  male  at  a nest  with 
chicks.*  On  April  27th  my  hen  had  been  sitting  for  a quarter 
of  an  hour  when  I heard  another  Bittern  crashing  through 
the  reeds  immediately  to  my  right.  The  female  then  began 
to  call  (see  below).  A moment  later  she  sprang  from  the 
nest  to  meet  the  cock  in  the  reeds  at  its  side.  A regular 
battle  royal  began,  the  details  of  which  it  was  difficult  to  see 
through  the  reed  screen.  There  was  much  harsh  calling  and 
much  wing  flapping,  and  the  reeds  were  broken  down  on  all 
sides.  Eventually  they  came  into  my  direct  view.  The  cock 
was  then  perched  on  the  reeds  above  the  female’s  back,  and 
coition  took  place.  Simultaneously  the  male  fed  the  hen, 
pushing  his  beak  well  down  into  her  wide  open  gape.  His 
mane  ” was  fully  fluffed  out  and  his  wings  outstretched 
over  the  reeds.  Further  attempts  at  coition  took  place,  but 
whether  successful  or  not  it  was  difficult  to  see. 

Mr.  Vincent  suggests,  and  I think  it  not  unlikely,  that  this 
was  an  unmated  male  forcing  himself  upon  the  hen.  Her 
reactions  were  very  similar  to  those  of  the  female  Rook 

* Major  Buxton  states  that  although  he  cannot  prove  it,  he  is  quite 
certain  that  he  has  seen  a cock  bittern  at  the  nest  on  three  or  four 
occasions,  and  believes  he  once  saw  it  feed  the  young  immediately 
after  the  other  parent  had  done  so  and  left  the  nest. 


Trans.  X.  X X.  Nat.  Soc.  Plate  ‘20.  Part  II.  Vol.  XV 


Bittern  at  Nest — Norfolk,  April,  1940. 


WILD  BIRD  PROTECTION  IN  NORFOLK  IN  1940 


187 


in  similar  circumstances  as  described  in  my  Life  of  the  Rook. 
As,  however,  I have  not  seen  regular  coition  in  the  Bittern 
before,  I can  say  no  more. 

In  the  " Voice  ” paragraph  of  The  Handbook  I can  find  no 
mention  of  the  hen’s  call  note  referred  to  above.  This  call  I 
syllabified  as  tchutta-tchutta-tchutta , very  rapidly  uttered 
and  in  threes,  but  with  very  little  break  between  each  trio. 
It  is  not  unlike  a more  metallic  version  of  the  quick  “ puttering  ” 
of  Barn-Owls  when  near  their  nest.  The  female  used  this  call 
(a)  on  sighting  the  male,  (b)  for  about  an  hour  afterwards  on 
the  nest,  (c)  on  another  occasion  in  the  reeds  as  she 
approached  the  nest,  when  I could  not  see  what  she  was 
doing.  It  may  be  then  either  a food  or  a mating  call.  It  is 
made  with  the  bill  very  slightly  open  and  with  the  throat 
vibrating  rapidly. 

In  The  Handbook  the  iris  is  given  as  yellow.  In  mv  bird 
it  was  without  dispute  orange-red. 

The  Committee  is  grateful  to  Mr.  G.  K.  Yeates  for  allowing  the  above 
article  and  accompanying  photograph  to  be  used  in  the  Report,  and  also 
to  Messrs.  H.  F.  & G.  Witherby  Ltd.  for  permission  to  reprint  both  from 
British  Birds,  Vol.  xxxiv.  No.  5. 

MISCELLANEOUS  NOTES 

The  following  record  is  received  from  Mr.  Jim  Marsham  of 
Sheringham  : — 

Fulmars  attempt  to  breed  at  Sheringham 

On  May  23rd  two  fulmars  were  seen  sitting  in  a hole  in  the 
cliffs  moving  their  heads  up  and  down,  rubbing  beaks  and 
calling  rapidly  “ eck  eck  eck  ” — their  courtship  display.  The 
hole  was  about  two  feet  wide,  two  feet  high  at  the  entrance 
and  about  four  feet  deep,  but  as  the  cliff  face  overhung  it,  it 
was  difficult  to  see  right  into  it.  Unfortunately,  just  at  this 
time,  coastal-defence  works  were  begun  on  the  top  of  the  cliffs 
and  this  prevented  close  observation.  On  June  1st  there  were 
two  fulmars  sitting  inside  the  hole  and  on  the  following  day 
there  were  three  flying  round.  This  was  the  last  occasion 
on  which  the  birds  were  seen  at  the  hole  though  there  were 
one  or  twro  flying  about  over  the  sea  during  the  next  fortnight. 

Signed  (on  behalf  of  the  Norfolk  W.B.P.  Committee). 

Constance  E.  Gay,  Secretary. 
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WITH  THE  B.E.F.  IN  FRANCE  1939—1940 

By  Captain  F.  P.  Barclay,  M.C. 

It  was  only  on  rare  occasions  that  the  chance  occurred  of 
spending  an  hour  or  two  in  pursuit  of  natural  history  or  sport. 

The  well-wooded  areas  to  the  west  of  Valenciennes  first 
attracted  attention.  One  night  as  I was  passing  through  a 
large  plantation  of  young  trees  I was  stopped  dead  in  my 
tracks  by  a full-throated  chorus  of  nightingales,  in  which  each 
bird  was  apparently  trying  to  outsing  his  neighbour.  I spent 
a happy  half  hour  listening  to  them  before  resuming  my  round. 
A return  to  the  same  place  on  an  afternoon  later  in  the  year 
produced  some  satisfactory  sport,  for  the  ‘ chien  de  chasse  ’ 
“ Bottines  ” evicted  no  less  than  three  cock  pheasants  ; with 
her  unerring  sense  of  direction  she  despatched  all  three  straight 
over  the  gun.  Later,  as  the  sun  was  sending  orange  red  spear 
thrusts  through  the  trees,  a woodcock  suddenly  flitted  over  the 
ride.  This  was  entirely  unexpected,  for  we  were  only  just 
into  November,  and  it  was  the  first  to  be  seen. 

Bottines  deserves  further  mention.  She  was  just  Belgian 
by  birth — a matter  of  some  50  yards.  She  came  of  doubtful 
ancestry,  a mixture  maybe  of  collie  and  chow  on  a small  scale. 
Her  intelligence  was  acute  and  she  was  every  inch  a sports- 
woman. Our  partnership  began  with  a bag  of  12  rats— 
French  rats — along  the  boundary  stream.  From  that  day 
we  were  scarcely  ever  separated.  A conversation  across  the 
border  effected  a successful  exchange  and  she  assumed  British 
nationality  forthwith  under  the  name  of  Vic.  In  a very  short 
time  she  had  acquired  admirable  command  of  both  languages. 
Our  sallies  in  quest  of  game  were  many  and  varied  and  kept 
the  larder  well  stocked.  She  was  particularly  expert  at  bolting 
rabbits  and  rats  along  the  streams,  from  the  hollow  pollarded 
willows  so  common  in  France.  She  would  climb  up  inside, 
bolting  them  with  a flying  leap,  and  her  high  dives  in  pursuit 
were  most  spectacular.  She  was  a great  favourite  with  the 
Company  and  kept  us  thoroughly  entertained  by  her  roadside 
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hunts  during  many  a long  march.  With  her  assistance  twelve 
varieties  of  game  were  secured  that  winter.  During  the 
4 Blitz  ’ in  Belgium,  she  survived  twelve  days  hard  fighting 
and  marching,  during  which  she  never  left  my  side, 
and  never  failed  to  find  sport  in  spite  of  the  inferno.  She 
followed  my  stretcher  when  I was  carried  away  wounded, 
and  stayed  with  me  from  ambulance  to  dressing  station,  lying 
on  the  stretcher  or  running  along  underneath  it.  Two  days 
later  during  the  rush  hour  of  a casualty  clearing  station,  we 
were  parted  and  could  never  make  contact  again.  It  was  a 
very  sad  day  for  me. 

In  mid-winter  when  they  were  covered  in  snow,  the 
woods  near  a little  town  called  Orchies  produced  one  or  two 
exciting  evenings.  An  unusually  cold  winter  in  Western 
France  with  the  temperature  often  showing  over  40  degrees  of 
frost  caused  wild  fowl  to  follow  the  line  of  rivers  inland  in 
search  of  food.  Duck,  chiefly  mallard,  frequented  small 
clear  pools  in  the  woods,  and  now  and  again  a startled  pair  of 
teal  would  suddenly  spring  skywards,  smooth  ripples  working 
their  way  outwards  in  the  pool  where  they  had  been  resting. 

Pheasants  provided  the  bulk  of  the  sport,  but  partridges 
were  fairly  numerous  and  wisps  of  snipe  on  the  flooded  wheat 
fields  produced  an  exciting  variation.  On  many  an  evening 
through  November  and  December,  woodcock,  which  stayed 
some  weeks  in  the  locality,  were  seen  to  flight  in  over  the  tree 
tops. 

The  quest  for  larger  game  involved  a move  in  early  January 
to  the  Saar  front,  east  of  Metz.  Here  the  first  excitement  in 
the  air  was  afforded  by  a buzzard  circling  over  one  of  the 
Maginot  forts.  Roe  deer  were  seen  in  this  wild  country  of 
rolling  hills  covered  frith  magnificent  forests.  One  small 
party  of  these  lovely  creatures  was  encountered  by  a patrol  in 
No  Man’s  Land  ; there  was  a sudden  rush  in  the  thick  under- 
growth a few  yards  distant,  which  caused  considerable  con- 
sternation, and  out  shot  a roe  buck  and  his  two  ladies.  On  this 
expedition  there  was  little  time  for  sport,  but  back  just  behind 
the  Maginot  Line  a mallard  was  bagged  on  a moonlight  night 
in  the  middle  of  the  frozen  Moselle,  which  presented  a wonder- 
ful sight,  for  except  for  a narrow  channel  of  water  running 
down  the  middle  of  the  river,  it  was  a solid  frozen  mass  with 
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great  blocks  like  icebergs  welded  together.  In  the  Moselle 
country,  some  hne  partridge  drives  were  enjoyed  with  one 
gun  and  one  beater,  who  had  had  twenty  odd  years  of  experience 
of  Norfolk  game,  both  by  day  and  bv  night,  and  allowed  few 
coveys  to  fly  wrong  ; woe  betide  a rabbit  or  pheasant  that 
lurked  in  a hedgerow,  for  out  would  come  a small  catapult 
and  into  the  lining  of  a large  khaki  jacket  the  quarry  would 
disappear.  The  hares  in  this  country  were  enormous — con- 
siderably larger  than  those  of  East  Anglia  and  correspondingly 
tough. 

The  season  finished  triumphantly.  A very  cold  train  journey 
back  to  Orchies  passed  in  frozen  inertia,  ended  in  animated 
anticipation,  when  wild  geese  (apparently  white  fronts)  were 
sighted  from  the  train  near  our  destination.  A dawn  patrol 
the  following  morning  elicited  the  information  that  geese 
were  feeding  in  our  immediate  vicinity  and  the  same  gun 
and  the  same  beater  returned  to  breakfast  that  February 
morning  just  a little  late,  but  with  a bean  goose  to  hang  up 
in  the  company  Office.  Further  opportunities  for  sport  were 
few,  but  geese  were  generally  seen.  The  ground  was  flat  and 
featureless  and  approach  very  difficult — moreover  there  was 
always  a hurry  owing  to  military  duties  and  never  a chance  to 
dawdle  over  a stalk.  The  season  ended  with  a white  front, 
which  had  been  less  numerous  than  the  bean,  secured  after  a 
great  hunt. 

Then  came  the  spring  and  more  important  work  in  hand, 
but  those  few  sporting  occasions  and  unforgettable  sights  of 
birds  left  satisfying  memories  to  take  with  me  through  the 
varying  phases  of  the  war  to  the  days  of  peace  ahead. 
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IX 

THE  NATURAL  HISTORY  OF  WHEATFEN  BROAD 

SURLINGHAM 

PART  III 

The  Micro-Fungi  and  their  Hosts 
By  E.  A.  Ellis 

For  many  readers  of  these  Transactions,  alas,  the  records 
given  here  will  call  up  no  refreshing  visions  of  microscopic 
wonders.  Yet  the  study  of  the  minute  fungus  colonies  to  be 
found  in  plenty  on  most  plants  is  a very  satisfying  spare-time 
occupation,  bringing  to  the  eye  intensely  lovely  things.  Many 
people  who  possess  microscopes  often  go  no  farther  than  looking 
at  hairs,  fleas,  flies’  wings  and  the  like ; or  else  they 
expect  to  find  a lot  of  mysterious  creatures  in  any  drop  of 
water,  and  failing  to  do  so,  put  the  microscope  away  in  its 
case  for  a long  sojourn  through  the  dusty  years.  So  they 
seldom  bring  within  their  focus  the  mildews  built  like  frost- 
palaces,  the  tinted  cascades  and  oozing  glaciers  of  spores, 
the  perithecia  rising  like  mosques  of  coral,  gold  and  jet,  or  the 
cluster-cups  glowing  as  with  volcano  lire.  Yet  any  nettle 
patch  by  the  wayside  will  provide  all  these  delights  and  more, 
if  the  living  and  dead  stems  and  leaves  be  examined  at  various 
seasons. 

Every  vascular  plant,  from  the  time  it  puts  forth  its  seedling 
leaves  until  it  finally  disintegrates  into  humus,  is  attacked  by 
various  fungi  ; first,  the  parasites  such  as  mildews,  leaf-spots, 
rusts  and  smuts  ; then  later  on  the  saprophytes,  including 
the  superficial  Hyphomycetes,  some  cup-fungi  and  Pyreno- 
mvcetes  when  the  tissues  die.  The  number  of  these  followers 
increases  with  the  life-span  and  size  of  the  plant,  so  that 
perennial  herbs  maintain  more  than  do  annuals,  and  forest 
trees  a greater  legion  still. 

The  spores  of  micro-fungi  are  produced  in  great  numbers 
and  mav  be  dispersed  by  wind,  bv  rain-drip  and  splash,  or  by 
mollusc  and  insect  visitors.  The  air  carries  some  kinds  of 
spores  to  a height  of  miles,  as  spore-traps  towed  by  aerop/anes 
have  shown  in  the  case  of  rusts.  It  is  pretty  safe  to  say  that 
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wherever  a plant  becomes  established,  fungus  enemies  will 
make  contact  with  it  fairly  soon.  This  does  not  mean  neces- 
sarily that  infection  will  take  place,  for  local  climatic  conditions 
often  appear  to  inhibit  the  successful  germination  of  spores, 
and  the  host  itself  may  prove  resistant  by  reason  of  its  inherited 
constitution  or  even  the  presence  of  some  " health  salt 
absorbed  from  the  local  soil.  In  this  connection  rare  diseases 
of  common  plants  invite  particular  study  when  they  occur  ; 
for  instance,  how  does  it  come  about  that  common  burdock 
growing  in  a gravel-pit  in  a Norfolk  coast  village  should  be 
heavily  rusted  by  Puccinia  bardance  in  the  autumn  of  1940. 
while  the  great  majority  of  the  burdocks  in  the  whole  of  Britain 
were  free  from  the  attacks  of  this  fungus  ? 

Climatic  influence  on  distribution  is  shown  by  the  fact  that 
certain  rusts  and  their  kindred  occur  most  commonly  in  coastal 
districts  which  experience  mists  during  parts  of  the  year; 
some  of  such  species  re-appear  inland  where  humid  condition> 
prevail,  as  on  mountain  slopes  and  in  fens.  Wheatfen  Broad 
is  one  of  these  moist-aired  regions  and  it  may  well  be  called  a 
mycologist’s  paradise.  It  comprises  a large  acreage  of  reed- 
swamp  skirting  the  River  Yare,  with  mowing-marshes  and 
carrs,  intersected  by  dykes  and  a chain  of  small  broads  linked 
by  a channel  with  Rockland  Broad  to  the  south-east.  Surling- 
ham  Wood  is  included  along  the  west  side,  which  is  bordered 
by  the  Rockland— Surlingham  footpath.  The  chief  natural 
zones  of  vegetation  represented  are  (1)  aquatic  ; (2)  open 

reed-swamp  (reed  and  reed-maces)  ; (3)  closed  reed-swamp, 

including  beds  of  reed  meadow-grass;  (4)  sedge  fen,  with 
Cladium  and  sweet  gale  ; (5)  mowing  marsh  or  rush  meadow' , 
(6)  grassy  “walls”  and  “ lokes  ” slightly  raised  above  the 
rest  of  the  fen  ; (7)  carr,  with  sallows  predominant,  mixed 

with  ash,  alder,  guelder  rose,  common  and  alder  buckthorns, 
red  and  black  currants,  sloe,  hawthorn,  spindle,  etc.  ; (8)  oak- 

ash  woodland,  including  most  common  trees,  with  male  and 
buckler  ferns  abundant  in  the  low-lying  parts  and  almost  pure 
bracken  along  the  drier  western  fringe.  There  is  also  a small 
area  under  cultivation  round  Captain  Cockle’s  house. 

The  micro-fungi  mentioned  here  have  been  collected  at 
Wheatfen  during  the  past  eight  years  ; with  very  few  excep- 
tions, specimens  of  each  have  been  preserved  for  reference. 
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It  has  been  thought  best  to  give  first  an  annotated  catalogue 
of  the  fungi  arranged  alphabetically  under  their  main  headings, 
then  an  index  to  hosts  with  the  fungus  genera  occurring  on 
each. 


Catalogue  of  the  Micro-Fungi 

The  first  two  groups  dealt  with,  the  Ccelomycetes  and  Hyphomycetes 
are  together  known  as  the  imperfect  fungi,  for  most  of  them  merely 
represent  early  stages  in  the  life-cycles  of  Ascomycetes.  It  is  still 
impossible  to  place  a great  many  of  these  in  relation  to  a specific 
Ascomycete,  and  until  much  further  progress  has  been  made  in  connect- 
ing up  the  various  stages,  these  have  to  be  classified  separately. 

1.  Ccelomycetes  (stem  and  leaf  fungi  bearing  spores  within 
pycnidia  or  else  in  pustules). 

Ascochyta  calystegice  Sacc.  on  great  bindweed.  A.  chenopodii 
(Karst.)  Rostr.  on  red  goosefoot.  A.  equiseti  (Desm.)  Gr.  on  marsh 
horsetail.  A.  meny anthis  Oud.  on  bogbean  (Fig.  1).  A,  quadriguttata 
Kab.  & Bub.  on  great  bur-reed.  A.  solanicola  Oud.  on  bittersweet. 
A.  viburui  (Roum.)  Sacc.  on  guelder  rose. 

Ascochytula  deformis  (Karst.)  Grove  on  elder.  A.  grossulariee 
(Oud.)  Died,  on  black  currant. 

Asterosporium  hoffmanni  Kunze  on  beech  (Fig.  2). 

Camarosporium  ribis  Sacc.,  Bomm.  & Rouss.  on  red  currant 
(Fig.  3). 

Ceuthospora  hederce  Grove  on  ivy.  C\  laurocerasi  Grove  on  cherry 
laurel.  C.  phacidioides  Grev.  on  holly. 

Coniothyrium  fuckelii  Sacc.  on  black  currant.  C.  sp.  on  yellow 
flag.  C.  sp.  on  great  sedge  (Fig.  141). 

Coryneopsis  microsticta  (B.  & Br.)  Grove  on  wild  and  cultivated 
roses,  rhododendron  and  hawthorn,  chiefly  in  spring,  but  freshly  ripe 
specimens  were  gathered  as  early  as  November  7th,  1940  (Fig.  4). 

Coryneum  disciforme  K.  & S.  on  birch.  C.  kunzei  Corda  on  oak 
and  its  variety  castaneee  (Lib.)  Sacc.  on  sweet  chestnut  (Fig.  5).  C. 
notarisianum  Sacc.  on  birch  (W.  B.  Grove). 

Cryptosporium  neesii  Corda  on  alder  (Fig.  6). 

Cylindrosporium  ficarice  Berk,  on  lesser  celandine  and  creeping 
buttercup,  normally  in  spring,  but  found  on  the  latter  host  once  in 
September. 

Cytospora  ambiens  Sacc.  on  beech,  elm,  roses  and  probably  several 
other  trees  and  shrubs.  C.  caprecs  Fckl.  on  sallow.  C.  carphospernia 
Fr.  on  lime.  C.  chrysosperma  Fr.  on  black  poplar.  C.  clypeata  Sacc. 
on  blackberry.  C.  foliicola  Lib.  on  ivy.  C.  ilicina  Sacc.  on  holly. 
C.  laurocerasi  Fckl.  on  cherry  laurel.  C.  myricce-gales  Bres.  on  sweet 
gale  (Fig.  7).  C.  occulta  Sacc.  on  alder.  C.  oxyacanthm  Rab.  on 
hawthorn.  C.  pruinosa  (Fr.)  Sacc.  on  ash,  and  var.  ligustri  Strass.  on 
privet.  C.  ribis  Ehrenb.  on  red  currant.  C.  salicis  (Cord.)  Rab.  on 
white  willow.  C.  subclypeata  Sacc.  on  living  leaves  of  rhododendron. 


194 


THE  NATURAL  HISTORY  OF  WHEATFEN  BROAD 


Dar/uca  filum  (Biv.)  Cast,  parasitic  on  rust  fungi  : on  Melampsora 
larici-caprearum. 

Dilophospora  alopecuri  (Fr.)  Fr.  on  grasses,  including  Holcus 
lanatus  and  Phalaris  arundinacea. 

Diplodia  inquinans  Westd.  on  ash.  D.  rhamni  Jaap  on  buckthorn 
(Fig.  8)  ; probably  connected  with  a species  of  Ottilia  found  on  the 
same  host  later  in  the  season.  D.  ribis  Sacc.  on  black  currant.  D. 
saccardiana  (Sacc.)  Speg.  on  broom. 

Diplodina  salicis  Westd.  on  sallow. 

Discella  carbonacea  (Fr.)  B.  & Br.  on  almond-leaved  willow. 
D.  strobilina  (Desm.)  Died,  and  its  var.  accedens  Sacc.  on  cone  scales  of 
Scots  pine. 

Discosia  artocreas  (Tode  )Fr.  on  great  willow-herb. 

Discula  caricis  n.  sp.  on  stems  of  sedge  (Carex  paniculata  ?)  contain- 
ing sclerotia  of  Sclerotinia  duriaeana,  growing  on  Thack  Marsh,  13-10- 
1940  ; see  description  in  appendix  (Fig.  9).  D.  junci  Sm.  & Ramsb. 
on  stems  of  rushes  (juncus  effusus  and  J.  conglomeratus)  containing 
sclerotia  of  Sclerotinia  curreyana. 

Dothiorella  pyrenophora  (Fr.  ?)  Sacc.,  var.  salicis  Karst,  on  sallow. 

Fuchelia  ribis  Bon.  on  black  currant. 

F usicoccum  fibrosum  (v.  Hohn.)  Sacc.  on  buckthorn.  F.  taxi  Died, 
on  leaves  of  yew,  12—9—1940. 

Glceosporium  cylindrospermum  (Bon.)  Sacc.  on  alder.  G.  paradoxi- 
cum  (de  Not.)  Fckl.  on  ivy.  G.  ribis  (Lib.)  Mont.  & Desm.  on  red  and 
white  currants. 

Hainesia  rubi  (Westd.)  Sacc.  parasitic  on  a blackberry  rust, 
Phragmidium  violaceum,  along  the  west  “ wall  ” of  Old  Mill  Marsh 
(Fig.  10). 

Hendersonia  culmicola  Sacc.  var.  minor  Sacc.  on  purple  moorgrass 
(Molinia  caerulea).  H.  culmiseda  Sacc.  on  reed.  H . juncina  J.  W.  Ellis 
on  lesser  reed-mace  (Fig.  11). 

Leptostroma  caricinum  Fr.  on  great  sedge  (Cladium)  and  “ cotton 
grass  ” (Eriophorum  angustifolium)  (Fig.  12).  L.  herbarum  Link  on 
gipsywort.  L.  juncacearum  Sacc.  on  obtuse-flowered  rush.  L. 
phragmitis  Fr.  on  reed.  spirceinum  (Sacc.  & Bri.)  Vestergr.  on 
meadowsweet. 

Macrophoma  cylindrospora  (Desm.)  Berl.  & Yogi,  on  cherry  laurel 
and  rhododendron.  M . fraxini  Delacr.  on  ash.  M.  mirbelii  (Fr.) 
Berl.  & Yogi,  on  box. 

Marssonina  betulce  (Lib.)  Magn.  on  birch. 

Melanconium  apiocarpum  Link  on  alder.  M.  bicolor  Nees  on  birch. 
M . hedercB  (Desm.)  Preuss.  on  ivy  (Fig.  13).  M.  stromaticum  Corda  on 
hornbeam. 

Melasmia  acerina  Lev.  on  sycamore.  M.  salicina  Lev.  apud  Tul. 
on  sallow. 

Microdiplodia  hedericola  (Sacc.)  All.  on  ivy. 

Micropera  spuria  v.  Hohn.  on  plum. 
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Myxosporium griseum  (Pers.)  Sacc.  on  hazel  (Fig.  14).  M.  incarna- 
tion (Desm.)  Bon.  on  plum.  M.  roumegueri  (Sacc.)  Sacc.  on  ash. 
currant  and  purple  willow. 

Namospora  croceola  Sacc.  on  trunk  of  sycamore  a few  weeks  after 
it  had  been  scorched  by  an  incendiary  bomb. 

A eottiospora  caricum  Desm.  on  a sedge  (Carex  hudsoni). 

Pestalotia  caudata  Syd.  on  stems  and  leaves  of  great  sedge  (Cladium) 
(Fig.  17).  P.  sp.  on  bleached  leaf-spots  of  box  (Fig.  15).  P sp  on  ivy 
(Fig.  16). 

Phleospora  agopodii  (Preuss.)  Grove  on  gout  weed. 

Phorna  acuta  (Berk.)  Fckl.  on  nettle  stems.  P.  beta  (Oud.)  Frank- 
on  garden  beet.  P.  complanata  (Tode)  Desm.  on  angelica.  P.  deusta 
bckl.  on  yellow  rattle.  P.epitricha  (B.  & Br.)  Sacc.  on  marsh  horsetail. 
P.  eupatoni  Died,  on  hemp  agrimony.  P.  herbarum  Westd.  on  wood 
spurge.  P.  leucostigma  (DC.)  Sacc.  on  leaves  of  ivy  and  rhododendron. 
/'.  lineolata  Desm.  on  cone-scales  of  larch.  P.  mini, tula  Sacc.  on 
honeysuckle.  P.  oleracea  Sacc.  on  cowbane  and  marsh  figwort  (Fig.  19). 
/ . rhodorce  Cooke  on  rhododendron.  P.  samararum  Desm.  on  samaras 
(rf  ash.  P.  typharum  (All.)  Sacc.  on  greater  and  lesser  reed-maces 
(hig.  20).  P.  urticce  Sch.  & Sacc.  on  nettle  stems. 

Phomopsis  arctii  (Sacc.)  Trav.  on  small  burdock.  P.  asteriscus 
(Berk.)  Grove  on  hogweed  and  angelica.  P.  calystegue  (Cooke)  Grove 
on  great  bindweed.  P.  caulographa  (Dur.  & Mont.)  Grove  on  milk 
parsley.  P.  crustosa  (Bomm,  Rouss.  & Sacc.)  Trav.  on  holly.  P. 
cryptica  (Sacc.)  v.  Hohn.  on  honeysuckle.  P.  denigrata  (Rob.  & Desm.) 

1 raw  on  dying  stems  of  self-heal  and  marsh  woundwort  ; A-,  B-  and 
C-spores  of  this  fungus  were  found  (Figs.  22  a,  b.  c).  P.  dulcamara 
(Sacc.)  1 raw  on  bittersweet.  P.  durandiana  (Sacc.  & Roum).  Died, 
on  great  water  dock.  P . glandicola  (Lev-.)  Grove  on  acorns  of  pedun- 
culate oak.  P.  hysteriola  on  milk  parsley.  P.  inaqualis  (Speg.)  Trav. 
on  gorse.  P.  incar cerdta  (Sacc.)  v.  Hohn.  on  wild  and  cultivated  roses. 
P.  landeg hernia  (Sacc.)  v.  Hohn.  on  mock-orange  (Philadelphia). 
P.  lysimachia  (Cooke)  Grove  on  yellow  loosestrife  (Fig.  21).  P.  mulleri 
(Cooke)  Grove  on  raspberry.  P.  perniciosa  Grove  on  plum.  P.  prunorum 
(Cooke)  Grove  on  cherry  laurel.  P.  pterophila  (Nits,  in  litt.  apud  Fckl.) 
Died,  on  ash  keys.  P.  pungens  (Sacc.)  Grove  on  black  currant. 
P.  ramealis  (Sacc.)  Died,  on  spindle.  P.  revellens  (Sacc.)  v.  Hohn.  on 
hazel.  P.  sarothamni  (Sacc.)  v.  Hohn.  on  broom.  P.  scobina  (Cooke) 
v.  Hohn.  on  ash.  P.  stictica  (B.  & Br.)  Trav.  on  box.  P.  velata  (Sacc.) 
v.  Hohn.,  form  minor  Sacc.  on  lime.  P.  sp.  on  wistaria. 

Phyllosticta  circumscissa  Cooke  on  cherry  laurel,  forming  “ shot- 
holes  in  the  leaves.  P.  fraxinicola  (Curr.)  Sacc.  on  ash  (Fig.  IS.) 
P.  hedericola  Dur.  & Mont,  on  ivy.  P.  ligustri  Sacc.  on  privet.  P. 
opuli  Sacc.  on  guelder  rose.  P.  rhamni  Westd.  and  P.  rhamnicola 
(Lasch)  Desm.  on  buckthorn.  P.  saccardoi  Thum.  on  rhododendron. 
P.  viola  Desm.  on  dog  violet. 

Piggotia  astroidea  B.  & Br.  on  elm. 

Pyrenochata  ilicis  Wilson  on  dead  fallen  holly  leaves. 
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Rabenhorstia  ribesia  Cooke  and  Mass,  on  red  currant. 

Rhabdospora  ramealis  (Rob.  & Desm.)  Sacc.  on  blackberry  stems 
(Dr.  Deacon  finds  this  also  on  the  leaves). 

Scolecosporium  typhcz  (Oud.)  v.  Hohn.  on  lesser  reed-mace  (big-  33). 

Septogloeum  equiseti  (Desm.  apud  Moug.)  Died,  on  marsh  horse- 
tail. 

Septomyxa  fagicola  J.  W.  Ellis  on  beech. 

Septoria  apii  (Br.  & Cav.)  Chester  on  cultivated  celery,  but  not 
every  year.  5.  brissaceana  Sacc.  & Let.  on  purple  loosestrife.  5. 
caricicola  Sacc.  on  sedges  (Carex  acutiformis  and  C.  paniculata)  (Fig. 
24).  S.  cerastii  Rob.  & Desm.  on  broad-leaved  mouse-ear  chickweed. 
S.  convolvuli  Desm.  on  great  bindweed.  S.  fraxini  Desm.  on  ash. 
S.  lysimachice  Westd.  on  yellow  loosestrife.  S.  menyanthis  (Lasch) 
Desm.  on  bogbean.  S.  nodorum  on  reed-grass  (Phalaris).  S.  poly- 
gonorum  Desm.  on  spotted  persicaria.  S.  rubi  (Ellis)  Westd.  on  black- 
berry leaves.  S.  scutellarice  Thum.  on  skullcap  Fig.  25).  S.  sii  Rob. 
& Desm.  on  lesser  water-parsnip  (Fig.  26).  S.  stellaricB  Rob.  & Desm. 
on  chickweed. 

Stagonospora  caricis  (Oud.)  Sacc.  on  great  sedge  (Cladium)  (Fig. 
29).  S.  elegans  (Berk.)  Sacc.  & Trav.  on  reed.  S.  equiseti  Fautr.  on 
marsh  horsetail  (Fig.  27).  S.  gigaspora  (Niessl.)  Sacc.  on  a sedge 
(Carex  riparia)  (Fig.  30).  S.  sparganii  (Feld.)  All.  on  great  bur-reed. 
S.  subseriata  (Desm.)  Sacc.  on  a fescue  grass  (Festuca  elatior).  S. 
typhoidearum  (Desm.)  Sacc.  on  greater  reed-mace.  S.  sp.  on  cotton 
grass  (Eriophorum  angustifolium)  (Fig.  28). 

Thyriostroma  spiraeae  (Fr.)  Died,  on  meadowsweet. 

Trullula  olivascens  (Sacc.)  Sacc.  on  spindle  (Fig.  31). 

V ermicularia  dematium  (Pers.)  Fr.  on  yellow  flag  (Fig.  32).  1 . 

trichella  (Fr.)  Grev.  on  ivy. 

2.  Hyphomycetks  (imperfect  fungi  with  spores  produced  from 
exposed  hyphse  and  not  enclosed  in  pycnidia). 

Aegerita  Candida  Pers.  on  dead  branches  of  sallow  and  alder  lying 
in  damp  places. 

Arthrinium  sporophleum  Kunze  on  a sedge  (Carex  acutiformis) 
(Fig.  23). 

Bactridium  flavum  Kunze  on  soft  rotten  wood  of  sallow  lying 
amongst  the  undergrowth  in  the  carrs  (Fig.  34). 

Botrytis  cinerea  Pers.  common  in  various  forms  on  a great  many 
herbaceous  plants  and  shrubs.  B.  vulgaris  Fr.  on  sycamore. 

Cephalosporium  muscarium  Petch  on  a dead  leaf-hopper  (deter- 
mined by  T.  Petch.). 

Cercospora  ferruginea  Fckl.  on  mugwort  (Fig.  36). 

Cladosporium  epiphyllum  Nees  on  fallen  ivy  leaves.  C.  graminum 
C-orda  on  reed.  C.  herbarum  (Pers.)  Link,  common  on  many  kinds  of 
dead  leaves  and  stems,  including  reed-mace,  sedges,  marsh  horsetail, 
cabbage,  cowbane,  ragged  robin,  great  bindweed  and  on  old  fungi  such 
as  Armillaria  mellea  and  Polyporus  betulinus. 


THE  NATURAL  HISTORY  OF  WHEATFEN  BROAD 


197 


Coniosporium  sphasrospermum  (Pers.)  Mason  common  on  dead 
reed  stems  and  found  once  on  each  of  the  grasses  Calamagrostis  lanceo- 
lata  and  Glyceria  maxima. 

Cylindrium  elongatum  Bon.  on  dead  leaves  of  oak,  sweet  chestnut 
and  on  fallen  birch  catkins.  C.  flavovirens  Bon.  on  dead  oak  leaves. 

Cylindrocolla  urticce  (Pers.)  Bon.  on  nettle  stems. 

Dematium  hispidulum  (Pers.)  Fr.  on  reed  meadow  grass.  D.  sp. 
on  a sedge. 

Didymopsis  helvellce  (Corda)  Sacc.  & March  on  a fungus  (Helvella 
crispa)  (Fig.  37). 

Epicoccum  diversisporum  Preuss  on  reed  meadow-grass  and  reed- 
grass.  E.  equiseti  Berk,  on  marsh  horsetail.  E.  purpurascens  Ehrenb. 
on  small  burdock. 

Epidochium  xylarice  v.  Hohn.  on  candle-snuff  fungus  (Xylaria 
hypoxylon) . 

Fumago  salicina  (Pers.)  Tul.  on  honeydew  from  aphides  on  sallow 
and  apple.  In  the  autumn  of  1934  thousands  of  sallows  became 
blackened  by  this  fungus  in  the  Yare  valley,  following  an  aphis  “ blight  ” 
summer  ; unfavourable  years  followed  and  not  until  1940  was  there 
again  any  comparable  abundance  of  the  insects,  when  Fumago  showed 
a corresponding  increase. 

Fus avium  brassicce  (Lib.)  Cooke  on  rotting  cabbage  stalks.  F . 
equiseti  (Corda)  Sacc.  on  marsh  horsetail.  F.  lateritium  Nees.,  ap- 
parently this  on  a Nematid  gall  on  sallow.  F.  sambucinum  Fckl.  on 
elder.  /•'.  sarcochroum  (Desm.)  Sacc.  on  cherry-laurel. 

Fusicladium  dendriticum  (Wallr.)  Fckl.  on  apple  leaves.  F. 
depress  urn  (B.  & Br.)  Sacc.  on  angelica.  /•'.  fraxini  Aderh  on  ash. 

Gibellula  aranearum  (Schw.)  Syd.  on  spiders. 

Goniosporium  puccinioides  (DC.)  Link  on  a sedge  (Carex  acuti- 
formis). 

Helminthosporium  gramineum  Erikss.  on  maidenhair  grass. 
H.  macrocarpum  Crev.  on  ivy  (Fig.  39).  H.  rhopaloides  Fres.  on  elder. 

Heterosporium  epimyces  Cke.  & Mass,  on  a fungus  (Boletus  sp.). 
H.  ornithogali  Klotsch.  on  umbellate  star-of-Bethlehem  (Fig.  40). 
H . typharum  Cke.  & Mass,  on  greater  reed-mace. 

Hirsutella  eleutheratorum  (Nees)  Petch  on  a glow-worm  larva. 

Hormiscium  stilbosporum  Sacc.  on  dead  stems  of  dog  rose. 

Hymenula  rubella  Fr.  on  dead  rushes  and  sedges  (Fig.  38). 

Isaria  farinosa  (Holms.)  Fr.  commonly  arising  from  buried  pupa^ 
of  moths.  / . umbrina  Pers.  on  a fungus  (Hypoxylon  howeianum)  on 
oak  and  found  once  on  a dead  stick  of  ash. 

Macrosporium  cheiranthi  Fr.  on  old  asparagus  stems.  M . commune 
Rabh.  on  various  dead  herbs,  including  annual  nettle,  marsh  stitchwort 
and  germander  speedwell. 

Napicladium  arundinaceutn  (Corda)  Sacc.  on  reed  (Fig.  41). 

Oidium  alphitoides  Griff.  & Maubl.  on  living  leaves  of  oak.  “ O. 
erysiphoides  Fr.”  (conidial  state  of  Erysiphe  spp.)  : conidia  only  have 
been  found  on  devil ’s-bit  scabious,  field  forget-me-not  and  meadow- 
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sweet,  and  where  the  perfect  ascophores  were  present  on  other  hosts, 
these  are  recorded  under  their  respective  species  of  Erysiphe. 

Ovularia  destructive x (Phill.  & Plowr.)  Mass,  on  sweet  gale.  O. 
obliqua  (Cooke)  Oud.  on  curled  dock.  O.  spheeroidea  Sacc.  on  leaves  of 
both  marsh  and  common  bird’s-foot  trefoils. 

Penicillium  crust aceum  (L.)  Fr.  var.  coremium  Sacc.  on  bird  and 
mouse  dung. 

Periconia  byssoides  Pers.  on  a sedge  (Carex  hudsoni).  P.  pycnospora 
Fres.  on  nettle  stems  (Fig.  42). 

Polythrincium  trifolii  Kze.  on  living  leaves  of  Dutch  clover. 

Ramularia  (all  species  on  living  leaves)'  R.  ajugee  (Niessl.)  Sacc. 
on  bugle  (Fig.  43).  R.  alismatis  Fautr.  on  water  plantain.  R.  armor  act  ce 
Fckl.  on  horse-radish.  R.  calcea  (Desm.)  Ces.  on  ground  ivy.  R. 
ealthee  Lindr.  on  marsh  marigold  (Fig.  44).  R.  cicuta  Karst,  on  cow- 
bane  (Fig.  45).  R.  epilobii-palustris  Allesch  on  marsh  and  square- 
stemmed willowherbs.  R.  pilaris  Fres.,  var.  lappee  Bres.  on  small 
burdock.  R.  heraclei  (Oud.)  Sacc.  on  hogweed.  R.  lysimachiarum 
Lindr.  on  creeping  Jenny.  R.  plantaginea  Sacc.  & Berl.  on  ribwort 
plantain.  R . plantaginis  Ell.  & Mart,  on  broad-leaved  plantain. 
R.  pratensis  Sacc.  on  sorrel.  R.  primula  Thum.  on  primrose.  R. 
punctiformis  (Schlecht)  on  great  willowherb.  R.  sambucina  Sacc.  on 
elder.  R.  scrophularia  Fautr.  & Roum.  on  marsh  figwort.  R.  taraxaci 
Karst,  on  dandelion.  R.  ulmaria  Cooke  on  meadowsweet  (Fig.  46). 
R.  urticcB  Ces.  on  nettle.  R.  valeriance  (Speg.)  Sacc.  on  common  and 
marsh  valerians  (E"ig.  47).  R.  veronica  Fautr.  on  germander  speedwell 
(Fig.  48). 

Rhinotrichum  thwaitesii  B.  & Br.,  var .fulvum  Grove  on  mossy  bark 
•of  sallow  (Fig.  49). 

Sepedonium  chrysospermum  (Bull.)  Fr.  on  fungi  (Boletus  edulF 
and  Paxillus  involutus). 

Septocylindrium  aromaticum  Sacc.  on  sweet  flag  (Fig.  50).  S. 
ranunculi  Peck  on  creeping  buttercup. 

Speira  toruloides  Corda  on  stems  of  bittersweet  and  raspberry. 

Stachybotrys  air  a Corda  on  dead  grass  in  litter  stack. 

Stilbella  erythrocephala  (Ditm.)  Linda u,  on  goat  and  rabbit  dung. 

Stysanus  stemonitis  (Pers.)  Corda  on  dead  wood. 

Symphyosira  parasitica  Mass.  & Crossl.  on  newly  fallen  fruits  of 
milk  parsley  in  autumn  (det.  T.  Petch)  (Fig.  35). 

Tetraploa  anstata  B.  & Br.  found  abundantly  covering  dead  leaf- 
bases  of  great  sedge  (Cladium)  on  many  occasions,  and  once  on  reed 
stems  amongst  sedge  (Fig.  51).  The  appendages  are  as  much  as  195 
microns  long,  on  small  spores,  but  shorter  on  the  larger  ones. 

T ilachlidiuni  brachiatum  (Batsch)  Petch  on  a decaying  agaric 
(determined  by  T.  Petch).  T.  tomentosum  (Schrad.)  Lind,  on  a myce- 
tozoon  (Trichia  sp.). 

Torula  antennata  Pers.  on  birch,  buckthorn,  hazel  and  sallow 
T.  herbarum  Link  on  old  nettle  stems.  T.  monilioides  Corda  on  birch, 
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white  willow  and  sallow.  T.  pulveracea  Corda  on  ash.  T.  rhizophila 
Corda  on  great  sedge  (Cladium). 

Trichoderma  vinde  Pers.  ex  Fr.  on  ash,  birch,  guelder  rose,  oak 
and  sallow. 

Trichosporium  fuscum  Sacc.  on  guelder  rose. 

Tubercularia  nigricans  Link  ” (now  considered  a form  of  T. 
vulgaris ) on  elm.  T.  vulgaris  Tode  on  many  kinds  of  dying  twigs, 
including  beech,  buckthorn,  currants,  elm,  lime,  sycamore  and  wistaria. 

/ uberculina  persicina  (Ditm.)  Sacc.  parasitic  on  the  aecidia  of  rust 
fungi  ; found  here  on  Puccinia  calthaecola,  P.  caricis,  P.  coronata, 
I',  orchidearum-phalaridis  and  Uromyces  junci  (Figs.  132,  a to  e,  and 
compare  with  133). 

Verticillium  agaricinum  (Link)  Corda’on  a fungus  (Hebeloma  crus- 
tuliniforme).  I . buxi  Auersw.  & Fleisch.  on  leaves  of  box. 

Volutella  arundinis  Desm.  on  great  sedge  (Cladium)  and  reed. 
1 melaloma  B.  & Br.  on  a sedge  (Carex  hudsoni). 

Zygodesmus  fuscus  Corda  on  birch  (Fig.  52). 

I he  fungi  in  the  next  two  sections  are  Ascomycetes,  characterised 
by  the  production  of  spores  within  special  sac-like  mother-cells  or  asci. 


3.  Pyrenomycetes  (having  asci  produced  from  the  interior 
walls  of  flask-like  perithecia,  from  which  the  spores  issue  by  an  ostiole 
or  pore). 

? Anthostomella  tomicum  (Lev.)  Sacc.,  var.  leptospora.  What 
seems  to  be  this  is  common  on  stems  and  leaves  of  great  sedge 
((  ladium)  ; the  broadly  ovate  dark  olivaceous  ascospores  frequently 
have  a hyaline  globule  at  the  proximal  end  and  occasionally  a septum 
(see  figures  53,  a,  b). 

A piocrea  chrysosperma  (Tub)  Syd.  on  Boleti. 

Apioporthe  vepris  (de  Lacr.)  W'ehm.  on  blackberry  (Fig.  54). 

Bertia  moriformis  (Tode)  de  Not.  on  sallow. 

Rotryospluvria  dothidea  (Moug.)  Ces.  & de  Not.  on  wild  rose  stems 
(Fig.  55).  B.  melanops  (Tub)  Wint.  on  beech  (Fig.  56). 

Calonectrid  ochraceo- pallida  (Berk.  & Br.)  Sacc.  on  sallow  18.2.1937 
(det.  T.  Fetch)  (F'ig.  58). 

Chcetosphceria  phceostrorna  (Dur.  & Mont.)  Fckl.  common  on  dead 
fallen  sallow  branches,  also  on  buckthorn  and  hazel  ; in  association 
with  species  of  Diatrype  (Fig.  57). 

Claviceps  purpurea  (Fr.)  Tub  forming  ergots  on  reed  and  meadow 
fescue  grass.  Stromata  found  amongst  debris  in  June. 

Clypeosphceria  notarisii  Fckl.  on  great  willowherb. 

Cordyceps  militaris  (Fr.)  Link  on  buried  pupa*  of  moths.  C.  op/iio- 
glossoides  (Ehr.)  Link  on  a subterranean  fungus  (Elaphomyces  varie- 
gatus). 

Cryptodiaporthe  aubertii  (Westend.)  \Yehm.  on  sweet  gale.  C. 
salicella  (Fr.)  Petrak  on  creeping  willow. 

Cryptospora  suffusa  (Fr.)  Tub  on  alder. 
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Ctenomyces  serratus  Eidam  on  decaying  feathers. 

Cucurbitaria  spartii  (Nees  in  Fr.)  Ces.  & de  Not.  on  broom. 

Daldinia  concentrica  (Bolt,  ex  Fr.)  Ces.  & de  Not.  commonly  on  ash 
and  occasionally  poorly  developed  on  alder. 

Dialonectria  peziza  (Tode  ex  Fr.)  Cooke  on  old  Polyporus  squamosus 
on  elm  and  sycamore.  D.  sanguined  (Bolt,  ex  It.)  C ooke  on  Diatrype 
bullata  and  D.  stigma. 

Diaporthe  cryptica  Nits,  on  honeysuckle.  D.  beckhausii  Nits,  on 
guelder  rose.  D.  laschii  Nits,  on  spindle.  D.  leiph&mia  (Fr.)  Sacc.  on 
oak.  D.  pustulata  (Desm.)  Sacc.  on  sycamore.  D.  revellens  Nke.  on 
hazel.  D.  scobina  Nits,  on  ash.  D.  striceformis ' (Fr.)  Nits,  on  great 
willowherb.  D.  strumella.  (Fr.^  Fckl.  on  black  and  red  currants  (Fig.  59) 

D.  spp.  (2)  on  rhododendron.  D.  sp.  on  wistaria.  ?£>.  sp.  on  gorse 
(Fig.  60). 

Diatrype  bullata  (Hoffm.  ex  Fr.)  Fr.  on  sallow.  D.  stigma  (Iioffm.) 
Fr.  on  alder,  ash,  beech,  birch,  buckthorn,  elm,  hawthorn,  hazel,  rose, 
sallow,  sycamore,  etc. 

Diatrypella  favacea  (Fr.)  Ces.  & de  Not.  on  birch.  D.  quercina 
(Pers.  ex  Fr.)  Cooke  on  oak.  D.tocciceana  de  Not.  on  alder  (Fig.  61). 

Didymella  nigrella  (Fr.)  Sacc.  on  angelica.  D.  sepincoliformis 
(de  Not.)  Sacc.  on  dog  rose  stems  and  perhaps  this  also  on  rhododendron 
(see  figs.  63,  64,  a,  b).  Dr.  Deacon  has  found  a similar  fungus  on 
rhododendron  at  Stody. 

Didymellina  iridis  (Desm.)  v.  Hohn.  on  yellow  Hag  (Fig.  62). 

Didymosphceria  ? fenestrans  (Duby)  Wint.  on  great  willowherb 
(Fig.  65).  D.  palustris  (Berk.  & Br.)  Sacc.  on  a sedge  (Carex  nparia) 
(F'ig.  66). 

Endodothella  junci  (Fr.)  Theiss.  & Syd.  on  hard  rush. 

Epichloe  typhina  (Kr.)  Tul.  on  grasses  (Holcus  lanatus  and  H. 

mollis). 

Erysiphe  cichoracearum  DC.  on  broad-leaved  plantain,  hemp 
agrimony,  mugwort  and  small  burdock.  E.  graminis  DC.  on  grasses, 
including  Arrhenatherum  elatius.  E.  polygoni  DC.  on  broad-leaved 
willowherb,  creeping  buttercup,  enchanter’s  nightshade,  greatei 
spearwort,  hogweed,  purple  loosestrife  and  yellow  meadow  vetchling. 

Gibber ella  pulicaris  (Fr.)  Sacc.  on  red  currant  twigs.  G.  sp.  with 
variable  spores,  commonly  one-or  three-septate,  but  even  found 
without  septa  at  maturity  in  some  cases,  on  twigs  of  spindle.  See 
figs.  68,  a,  b,  c,  d).  G.  zees  (Schw.)  Petch  on  reed  stems  and  leaves  ; 
found  in  perfect  condition  in  August  and  in  old  condition  with  ascospores 

germinating  in  spring  (Fig.  67). 

Gloniopsis  curvata  (Fr.?)  Sacc.  on  dog  rose. 

Hypocrea  pulvinata  Fckl.  on  Polyporus  betulinus  on  birch.  H. 
rufa  (Pers.  ex  Fr.)  Fr.  on  Trametes  rubescens  on  sallow. 

Hvpoderma  virgultorum  DC.  ex  Sacc.  on  blackberry. 

Hypomyces  aurantius  (F>ers.  ex  Fr.)  Tul.  on  Trametes  rubescens 
on  sallow,  hi.  ochraceus  (Pers.)  Tul  on  Hebeloma  crustuliniforme. 
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H.  rosellus  (A.  & S.)  ex  Fr.)  Tul.  on  the  fungi  Polyporus  squamosus 
and  Stereum  hirsutum. 


Hypoxylon  argillaceum  (Pers.)  Berk,  in  good  condition  on  ash, 
13.1 1.1938  (Fig.  69).  H . fuscum  (Pers.  ex  Fr.)  Fr.  on  alder,  hazel  and 
sallow.  H.  howeianum  Peck  on  oak  (Fig.  70).  H.  multiforme  (Fr.) 
Fr.  on  birch.  H.  rubiginosum  (Pers.  ex  Fr.)  Fr.  on  ash.  H.  serpens 
(Pers.  ex  Fr.)  Fr.  on  ash  and  once  on  hazel  (Fig.  71). 

Hysterium  angustatum  (A.  & S.  ex  Fr.)  Corda  on  ash  and  sallow. 
//.  pulicare  Pers.  ex  Fr.  on  sallow  and  sycamore. 

Lasionectria  leptospheeriee  (Niessl.)  Petch  on  Leptosphjeria  doliolum 
on  old  nettle  stems  in  carr,  30-9-1940  (Fig.  72). 


Lasiosphceria  canescens  (Pers.  ex  Fr.)  Karst,  on  sallow.  L.  hirsute 
(l  r.)  Ces.  & de  Not.  on  fallen  branches  of  alder  and  sycamore.  L.  ovinu 
(I  ers.  ex  l*r.)  Ces.  & de  Not.  on  dead  wood  and  old  stems  of  small 
burdock.  L.  rhacodium  (Pers.  ex  Fr.)  Ces.  & de  Not.  on  dead  branches 


of  guelder  rose  (Fig.  73).  L.  spermoides  (Hoffm.  ex  Fr.)  Ces.  & de  Not. 
on  alder  and  birch  wood  (Fig.  74). 


Leptospheeria  acuta  (Hof'fm.  ex  Fr.)  Karst,  on  nettle  stems  (Fig.  7.5). 
/..  agnita  (Desm.)  Ces.  & de  Not.  on  hemp  agrimony.  L.  arundinacea 
(Sow.  ex  hr.)  Sacc.  on  reed  (Fig.  76).  L.  coniothvrium  (Fckl.)  Sacc.  on 
blackberry  (Fig.  81).  L.  doliolum  (Pers.  ex  Fr.)  de  Not.  on  angelica 
ami  nettle  stems,  but  spores  on  the  latter  seem  to  be  consistently  larger 
than  on  the  former  (Tig.  79).  L.  ? epicarecta  (Cooke)  Sacc.,  perhaps 
this  (see  Fig.  82)  on  great  sedge  (Cladium).  L.  fuckelii  Niessl.  on  the 
grasses  Anthoxanthum  odoratum,  Holcus  mollis  and  Phalaris  arun- 
dinacea (Fig.  77).  L.  microscopica  Karst,  on  various  grasses  (Anthox- 
anthum odoratum,  Briza  media,  Deschampsia  caespitosa,  Glyceria 
maxima,  Dactylis  glomerata  and  Phalaris  arundinacea)  (Fig.  78) 
/-.  typharum  (Desm.)  Karst,  on  lesser  reedmace  (Fig.  80).  Several 
other  species  of  Leptospheeria  have  been  collected,  but  the  difficulty 
of  identifying  them  has  not  yet  been  surmounted  ; figures  of  the 
spores  of  some  of  these  are  given  by  way  of  record,  viz.,  on  reed  (Fig. 
83)  ; on  rhododendron  (Figs.  84,  a,  b,  c)  ; on  hard  rush  (Fig.  85)  ; 
(>n  yellow  Hag  (big.  86)  and  on  purple  moor  grass  (Fig.  87). 

Lophiostoma  excipulifovme  (Fr.)  Ces.  & de  Not.  on  sallow. 

Lophodermium  arundinaceum  (Schrad.  ex  Fr.)  Chev.  on  reed  and 
reed  meadow-grass. 

Melanconis  aim  Tul.  on  alder  (Fig.  38).  M.  stilbostoma  (Fr.) 
Tul.  on  birch. 

M elan  omnia  pulvis-pyrius  (Pers.  ex  Fr.)  Fckl.  on  elm  and 
buckthorn. 

Metaspheeria  corticola  (Fckl.)  Sacc.  on  wild  and  cultivated  roses 
(Fig.  89).  M.  c union  a (Sacc.  & Speg.)  Sacc.  on  great  sedge  (Cladium). 

Micvospheera  alni  (Wallr.)  Wint.  on  alder  and  guelder  rose.  M. 
cuonymi  (DC.)  Sacc.  on  spindle. 


Mvcospheerella  equiseti  (Fckl.)  Schrot.  on  marsh  horsetail  (coll, 
and  det.  P.  G.  M.  Rhodes,  1934).  M.  rumicis  (Desm.)  Grove  on  curled 
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(lock.  M.  scirpi-lacustris  (Auersw.)  Lindau  on  glaucous  bullrush 
(Scirpus  tabernaemontani)  in  the  Decoy  (Fig.  90). 

Nectria  aquifolii  (Fr.)  Berk,  on  holly  ; see  figure  of  appendiculate 
ascospore  and  one  of  the  small  sporidia  sometimes  found  plentifully 
in  the  asci  (Figs.  91,  a,  b)  ; Fetch  omits  to  mention  the  spore-append- 
ages  when  describing  this  fungus  in  his  account  of  the  British 
Hypocreales  (Trans.  Brit.  Myc.  Soc.,  XXI,  259)  though  ('.ooke  (Hand- 
book of  Brit.  Fungi,  1871,  p.  783)  describes  them  under  A\  aurata, 
which  is  the  same  species.  N.  cinnabarina  (Tode  ex  hr.)  hr.  on 
many  kinds  of  twigs,  including  elm,  hazel,  red  currant  and  wistaria  ; 
see  also  Tuber cularia  vulgaris,  the  conidial  state.  A.  coccinea  (Pers. 
ex  Fr.)  Fr.  on  beech,  guelder  rose  and  sloe  (Fig.  93).  A . punicea  (Kze. 

& Schum.  ex  Fr.)  Fr.  on  ivy  (determined  T.  Fetch)  (big.  92).  A. 
siuopica  (Fr.)  Fr.  common  on  dead  ivy  stems  in  the  carrs. 

.Y iesslia  exosporioides  (Desm.)  Wint.  on  great  sedge  (Cladium). 

Ophiobolus  acuvninatus  (Sow.)  Dubyon  dead  stems  of  creeping  and 
marsh  thistles  (Fig.  99).  O.  helicosporus  (Berk.  & Br.)  Sacc.  on  great 
sedge  (Cladium)  ; the  long  spores  are  spirally  twisted  in  the  asci 
(see  Figs.  103,  a,  b,  c,  d). 

Otthia  sp.  on  buckthorn  in  carr,  7-11  1940  (Figs.  95,  a,  b).  It 
seems  likely  that  this  is  connected  with  the  Coelomycete  Diplodia 
rhamni  which  has  been  found  here  several  times.  Xo  muriform  spores 
could  be  found,  which  would  have  indicated  that  the  fungus  was 
Cucurbitaria  rhamni  (Nees)  Gray,  and  agreement  with  Otthia  is  perlect. 

Phyllachora  graminis  (Fers.  ex  Fr.)  Fckl.  common  on  cock’s-foot 

grass. 

Phvllactinia  corylea  (Fers.  ex  Fr.)  Karst,  on  living  leaves  ol  ash  ; 
oddly,  it  does  not  appear  to  be  present  on  hazel  at  Wheatfen,  though 
that  is  its  usual  host  ; I have  searched  numbers  of  hazel  bushes  lor  it 
here  in  summer  and  autumn  for  the  past  five  years  without  success  and 
it  seems  likely  that  the  form  on  ash  is  a distinct  biologic  strain,  unable 
to  spread  to  hazel. 

Physalospora  idcei  (Fckl.)  on  raspberry. 

Pleospora  herbarum  (Fers.  ex  Fr.)  Rabenh.  on  many  kinds  of  newly- 
dead  stems,  including  broad-leaved  plantain  foxglove,  parsley  ''ater 
dropwort,  ragged  robin,  rhododendron  and  wood  spurge.  P.  scrophularur 
(Desm.)  v.  Hohn.  on  marsh  figwort.  P.  typhicola  (Cooke)  Sacc.  on 
lesser  reed-mace  ; the  ascospores  sometimes  split  longitudinally  into 
sections  of  four  cells  each  (see  Figs.  104,  a,  b).  P.  vagans  Xiessl.  on 
grasses  (Calamagrostis  canescens,  Deschampsia  c*spitosa,  Phalaris 
arundinacea)  and  on  a marsh  orchis  (Fig.  102).  P.  vulgaris  Xiessl. 
on  stems  of  cowbane  and  pods  of  broom. 

Plowrightia  ribesia  (Fers.  ex  Fr.)  Sacc.  on  black  and  red  currants. 

Pseudovalsa  lanciformis  (Fr.)  Ces.  & de  Not.  on  birch. 

Quaternaria  dissepta  (Fr.)  Tul.  on  elm  (big.  101). 

Rebentischia  typhcv  Faure  on  lesser  reed-mace  (first  found  here  by 
the  late  Dr.  P.  G.  M.  Rhodes,  23-6-1934)-see  figure  of  ascospore,  the 
appendages  of  which  are  evanescent.  (Fig.  98). 
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Rhopographus  filicinus  (Fr.)  Fckl.  on  bracken  stems. 

Rosellinia  aquila  (Fr.)  de  Not.  on  branches  of  sallow  and  cherry- 
laurel  lying  in  damp  overgrown  places  ; on  Old  Mill  Marsh  there  is  a 
patch  of  old  strewn  sallow  boughs  partly  among  nettles,  and  here  the 
Rosellinia  produces  its  perithecia  year  after  year. 

Scirrhia  rimosa  (Alb.  & Schw.  rfex  Fr.)  Fckl.  on  reed. 

Sillia  fwuginea  (Pers.  ex  Fr.)  Fckl.  on  dying  but  still  erect  stems 
of  hazel  (Fig.  100). 

Sphcerella  rhododendri  Cooke  on  leaves  of  rhododendron,  19-3-1936. 

Sphcerotheca  huniuli  (DC.)  Burrill  on  hops  and  dandelion.  S. 
pannosa  (\\  allr.)  Lev.  on  wild  and  cultivated  roses. 

Sphceralina  rehmiana  Jaap  on  dog  rose  (Fig.  97). 

Trichosphceria  myriocarpa  (Fr.)  Petrak  & Syd.  on  sycamore. 

Xylaria  carpophila  (Pers.  ex  Fr.)  Berk.  & Br.  on  beech  cupules. 
A.  hypoxylon  (L.  ex  Fr.)  Grev.  on  dead  boughs  and  stumps,  including 
ash  and  sycamore.  X . polymorpha  (Pers.  ex  Fr.)  Grev.  ; at  Wheatfen 
this  seems  to  be  confined  to  dead  wood  of  sycamore. 

Z ignoella  poecilostoma  (B.  & Br.)  Sacc.  on  Furze. 

4.  Discomycetes  (cup  fungi,  having  asci  in  parallel  series 
forming  wide  open,  usually  fleshy,  cup-like  ascocarps). 

A cetabula  vulgaris  Fckl.  on  the  soil  of  mossy  ditch-banks  shaded 
by  trees,  usually  appearing  in  May  and  June. 

Aleuria  cerea  (Sow.)  Gill  on  the  ground.  A.  vesiculosa  (Bull.) 
Boud.  xound  once  on  humus  in  the  Carr  ; it  is  usually  seen  sprouting 
from  old  heaps  of  garden  refuse. 

Bulgaria  inquinans  (Pers.)  Fr.  in  masses  on  fallen  oak  trunks, 
October  and  November. 

Calloria  fusarioides  (Berk.)  Quel,  on  old  nettle  stems. 

Calycella  citrina  (Hedw.)  Quel,  on  birch  and  other  dead  wood, 
usually  with  Diatrypella.  C.  claroflava  (Grev.)  Boud.  on  a fallen 
sycamore. 

Chlorosplenium  aeruginosiim  (Oeder)  de  Not.,  the  mycelium 
forming  verdegris  green  stains  on  dead  oak,  but  ascocarps  not  found. 

Ciboria  amentacea  (Balb.)  Fckl.  appearing  every  spring  on  the 
remains  of  fallen  catkins  of  alder  in  the  carrs  ; I have  seen  hundreds 
under  a single  clump  of  bushes,  their  pale  brown,  stalked  cups  in  various 
stages  of  expansion.  The  earliest  date  on  which  they  have  been  found 
was  February  10th,  1937,  and  the  time  coincides  with  the  fall  of  the 
new  season’s  male  catkins,  after  they  have  shed  some  of  their  pollen. 

T have  found  this  fungus  twice  on  old  sallow  catkins,  once  in  March 
and  once  on  June  18th,  1939  (a  very  late  date,  as  those  on  alder  dis- 
appear in  mid-April)  (Fig.  129). 

Ciliaria  scutellata  (L.)  Quel,  rather  common  on  very  rotten  wet 
wood  and  humus  and  even  on  decaying  stalks  of  Polyporus  squamosus. 

Colpoma  quercinurn  (Pers.)  Wallr.  on  oak  twigs. 

Coryne  sarcoides  (Jacq.)  Tul.  on  dead  wood,  including  alder,  birch, 
sallow  and  sycamore,  chiefly  in  late  summer  and  autumn.  C.  urnalis 
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(Nyl.)  Sacc.  in  abundance  growing  from  remains  of  Diatrypella  on  a 
fallen  birch  trunk  in  the  Carr,  7-11-1940,  together  with  what  may  have 
been  the  conidial  stage. 

Corynella  atrovirens  (Pers.)  Boud.  on  soft  decayed  wood  of  syca- 
more (Fig.  105),  together  with  a Stilbella-like  fungus  of  the  same  pale 
olivaceous  green  colour,  13-10-1940. 

Cudoniella  acicularis  (Bull.)  Schrot.  found  once  only,  growing  from 
a rotting  hollow  oak  stump,  9-2—1937,  by  Captain  Cockle  (Fig.  106). 

Cyathicula  coronata  (Bull.)  de  Not.  on  old  stems  of  nettle  and 
burdock,  and  on  fallen  defoliated  petioles  of  ash.  C.  inflexa  (Bolt.) 
Sacc.  on  a dead  herbaceous  stem. 

Dasyscypha  acutipila  (Karst.)  Sacc.  on  reed.  D.  bicolor  (Bull.) 
Fckl.  on  many  kinds  of  dead  stems,  including  blackberry,  raspberry, 
dog  rose  and  great  willow-herb.  D.  virgin ea  (Batsch.)  Fckl.  on  dead 
stems  of  blackberry. 

Disciotis  venosa  (Pers.)  Boud.  on  humus  in  the  Wood. 

Encoelia  furfuracea  (Roth.)  Karst,  on  twigs,  probably  hazel,  in 
October,  1935  and  1936  (determined  by  G.  J.  Cooke). 

Erinella  juncicola  (Fckl.)  Sacc.  on  soft  rush,  usually  in  spring. 

Exoascus  alnitorquus  (Tul.)  Sadeb.  fairly  frequent  on  living  alder 
leaves,  which  it  distorts  in  a billowy  manner.  E.  turgidus  Sadeb. 
presumably  responsible  for  the  witches  -brooms  on  birch. 

Geoglossum  ophioglossoides  (L.)  Sacc.  ; altogether  about  twenty 
appeared  amongst  grass  and  PLypnum  sp.  on  the  lawn  during  November, 
1939. 

Geopyxis  carbonaria  (A.  & S.)  Sacc.  in  vast  numbers  on  burnt 
humus  under  a rhododendron  within  a few  weeks  of  the  advent  of  an 
incendiary  bomb. 

Helotium  albidum  (Rob.)  Pat.  on  old  leaf-stalks  of  ash.  H.  amenti 
(Batsch.)  Fckl.  in  plenty  on  old  female  sallow  catkins  lying  on  the  wet 
"floor”  of  carr  in  spring  (from  mid-February  onward).  H.  ciliato- 
sporum  Boud.  on  cut  stumps  of  lettuce  in  the  garden,  12-10-1940. 
H.  eburneum  (Desm.)  Gill,  on  great  sedge  (Cladium)  in  autumn.  H. 
fructigenum  (Bull.)  Fckl.  very  common  on  acorns  and  their  cups  in 
autumn  H.  herbarum  (Pers.)  Fr.  on  old  nettle  stems  H . scutula 

(Pers.)  Karst,  on  dead  stems  of  meadowsweet  in  autumn.  H.  virgul- 
torum  (Wahl.)  Karst,  on  blackberry  stems. 

Helvella  crispa  (Scop.)  Fr.  on  the  ground  under  trees.  H . lacunosa 
Afz.  on  the  ground  under  trees  in  the  carrs. 

Hyaloscypha  hyalina  (Pers.)  Boud.  amongst  Chsetosphaeria  phaeo- 
stroma  on  a fallen  sallow  trunk  in  the  Wood,  12—11—1939. 

Lachnea  hemisphcerica  (Wigg.)  Gill,  on  mossy  earth  in  the  Wood 

and  carrs. 

Lnchnella  sulphured  (Pers.)  Quel,  common  on  old  nettle  stems. 

Leotia  lubrica  (Scop.)  Pers.  on  mossy  banks  in  the  wood  and  carrs, 

in  autumn. 

Leucoscypha  nivea  (Romell)  Boud.  clustering  amongst  leafy  humus 
close  to  a fallen  pine-bough,  18-8-1940  (bigs.  107,  a,  b,  c,  d). 
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Macropodia  macropus  (Pers.)  Fckl.  under  hazels  in  the  Wood 
10-8-1936. 

Mitrophora  hybrida  (Sow.)  Boud.  here  and  there  in  the  carrs  in 
April  and  May. 

Mollisia  cinerea  (Batsch.)  Karst,  common  on  many  kinds  of  dead 
twigs,  including  gorse,  dog  rose,  oak  and  even  sweet  gale. 

Orbilia  vinosa  (A.  & S.)  Karst,  on  fallen  boughs,  including  ash. 

O.  xanthostigma  Fr.  on  fallen  boughs,  especially  alder. 

Otidea  leporina  (Batsch.)  Fckl.  on  the  ground  in  the  Wood.  O. 
onotica  (Pers.)  Fckl.  found  once  only,  under  beech,  8-10-1936.  O. 
phlebophora  (Berk.  & Br.)  Sacc.  on  the  ground,  30-5-1936  (G.  J.  Cooke). 

Peziza  aurantia  Pers.  amongst  fallen  oak  leaves  in  the  Wood. 

P.  polytrichi  Schum.  on  mossy  ground  (G.  J.  Cooke). 

Phialea  firma  (Pers.)  Gill,  on  dead  oak  branches. 

/ hragmoncBvia  hvsterioides  (Desm.)  Rehm.  on  great  sedge  in 
autumn. 

Polydesmia  pruinosa  (Berk.  & Br.)  Boud.  on  Hypoxylon  fuscum  on 
alder,  on  H.  howeianum  on  oak,  H.  multiforme  on  birch  and  Diatrypella 
on  oak  ; usually  evident  in  autumn. 

Propolis  faginea  (Schrad.)  Karst,  on  dead  branches  of  ash,  guelder 
rose,  sallow,  sycamore  and  white  willow. 

Pseudopeziza  cerastiorum  (Wallr.)  Fckl.  on  living  leaves  and  stems 
of  viscid  mouse-ear  chickweed  on  Broads  Marsh,  in  Smee  Loke  and  on 
a mown  lawn.  P.  medicaginis  (Lib.)  Sacc.  on  living  leaves  of  black 
medick  at  the  edge  of  the  Drive,  with  mature  asci  22-9-1940.  P. 
ranunculi  (Wallr.)  Fckl.  on  creeping  and  meadow  buttercups  in  many 
parts  of  the  marshes  and  lokes,  maturing  in  autumn.  P.  repanda  (Fr.) 
Karst,  on  living  leaves  of  bog  and  marsh  bedstraws  in  autumn. 

P.  trifolii  (Biv.-Bern.)  Fckl.  on  leaves  of  red  clover. 

Pyrenopeziza  arundinacea  (DC.)  Boud.  common  at  the  bases  of  reed 
stems  in  spring.  P.  plantaginis  Fckl.  on  leaves  of  ribwort  plantain 
on  Old  Mill  Marsh,  29-3-1937  (M.  B.  Ellis). 

Rhyparobius  sp.  with  minute  hyaline  cups  on  dung  of  a wood 
mouse  in  an  old  blackbird's  nest,  11-2-1937  (Figs.  108,  a,  b). 

Rhytisma  acerinum  (Pers.)  Fr.,  the  common  “ tar-spot  ” on  syca- 
more leaves,  maturing  after  these  have  fallen.  R.  salicinum  (Pers.) 
hr.  on  leaves  of  sallow  occasionally  in  the  carrs. 

Sclerotinia  curreyana  (Berk.)  Karst,  growing  from  cylindrical  black 
sclerotia  in  the  stems  of  common  and  soft  rushes  ; the  cups  appear 
from  March  to  May  and  the  new  sclerotia  have  become  hard  and  black 
by  the  end  of  September  ; at  W heatfen  the  fungus  occurs  wherever 
the  rushes  grow  (Fig.  131).  S.  duritsana  (Tul.)  Quel,  found  growing 
from  sclerotia  similar  to  the  last,  in  tussock  sedge  stems  beside  a dyke 
on  Old  Mill  Marsh  in  May,  1940  (Fig.  130)  ; sclerotia,  accompanied  by 
a Coelomycete  higher  up  the  stems,  were  found  on  Thack  Marsh  in 
October,  1940  (see  Discula). 

Stegia  ilicis  Fr.  common  on  fallen  holly  leaves. 
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Stromatinia  pseudotuberosa  (Rehm.)  Boud.  growing  from  old  buried 

acorns  in  October  (1938  and  1940). 

Tapesia  roses  (Pers.)  Fckl.  on  old  stems  of  dog  rose. 

Tap  hr  in  a aurea  (Pers.)  Fr.  forming  golden  blisters  on  leaves  of 
black  poplar. 

Trichoscypha  calycina  (Schum.)  Boud.  on  twigs  and  cones  of  larch. 

Trichophesa  albospadicea  (Grev.)  Boud.  on  the  ground  in  the  Wood, 
24-10-1936  (G.  J.  Cooke). 

Trochila  craterium  (DC.)  Fr.  common  on  dead  ivy  leaves,  7 . 
laurocerasi  (Desm.)  Fr.  on  fallen  leaves  of  cherry-laurel. 

5.  Phycomycetes  (Mould-fungi  normally  having  no  septa  in  the 
mycelium) . 

Albugo  Candida  (Pers.)  O.  Kuntze  on  shepherd’s-purse  and  honesty. 
This  is  the  so-called  “ white  rust  ” of  cruciferous  plants  ; it  is  generally 
common  on  shepherd’s  purse,  but  attacks  cabbages,  wallflowers, 
mustard  and  many  weeds  of  cultivation.  1 wo  observations  seem 
worth  recording  ; the  fungus  was  abundant  in  Norfolk  during  1939, 
but  whether  the  drought  affected  it  or  not,  it  was  much  less  noticeable 
in  1940  in  the  same  places.  The  second  point  is  that  it  seems  to  specia- 
lise in  a particular  host,  sometimes  leaving  unscathed  hosts  which  it 
may  parasitise  elsewhere  ; in  Guernsey  during  1939,  I found  it  common 
on  hedge  mustard  in  a garden  thick  with  shepherd's  purse,  yet  there 
was  no  trace  of  it  on  the  latter. 

Bremia  lactuccs  Regel  on  groundsel  and  lettuce  (Fig.  113). 

Ernpusa  muscce  Cohn,  on  flies. 

Entomophthora  americana  Thaxt.  killing  flies,  which  are  to  be 
found  dead  and  clinging  to  flowers  in  autumn.  E.  aphrophora  Rostr. 
on  leaf-hoppers,  chiefly  Neophilcsnus  spumarius,  found  dead  on  the 
under  sides  of  living  leaves  in  late  summer  ; there  were  thirty  affected 
insects  on  one  white  currant  bush  in  Pool  Carr,  22-7-1940  (big.  115). 
E.  aphidis  Hoffm.  parasitising  aphides  on  nipplewort,  12-10-1940 
E,  sphaerosperma  Fres.  on  a fly  (Fig.  114). 

Peronospora  effusa  (Grev.)  Rabenh.  on  white  goosefoot  (Fig.  112). 
P.  lamii  A.  Braun  on  red  deadnettle.  P.  parasitica  Pers.  on  creeping 
cress  (Fig.  109).  P.  schleidem  Unger  on  cultivated  onions  (Fig.  111). 
P.  debaryi  Sfllm.  & Ware  on  annual  nettle  (Figs.  110  a,  b). 

Phvcomvces  nitens  (Agardh.)  Kunze  found  twice  on  the  ground  in 
the  Wood,  probably  where  something  greasy  had  lain. 

Phytophthora  infestans  (Mont.)  de  Bary  on  potato. 

Plasmopara  densa  (Rabenh.)  Schrot.  on  yellow  rattle.  P.  nivea 
(Unger)  Schrot.  on  angelica,  goutweed,  hedge  parsley  and  milk  parsley. 

Pseudoperonospora  humuli  (Miyabe  & 1 ak.)  W ilson  on  hops. 

P.  urticcB  (Lib.)  Salm.  & Ware  on  stinging  nettle. 

Spinellus  macrocarpus  Karst,  on  fungi  (Mycena  sp.). 

Synchytrium  aureum  Schrot.  on  ribwort  plantain.  S.  succisce 
de  Bary  & Woronin  on  devil’s-bit  scabious.  S.  taraxaci  de  Bary  & 
Woronin  on  dandelion  and  marsh  thistle,  from  May  to  July  every  year 
from  1934  to  1940  ; its  distribution  is  almost  continuous  along  a 
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somewhat  trodden  route,  viz.,  at  the  bottom  of  the  garden  and  just  on 
to  Home  Marsh,  in  Drive  Loke  and  the  quarter  of  Two-acre  Marsh 
nearest  it.  and  just  on  to  Old  Mill  Marsh  where  the  fen  is  most  frequently 

mown.  1 have  not  come  across  the  fungus  on  any  other  Norfolk  or 
Suffolk  fen 


I he  next  two  groups  are  Basidiomycetes,  producing  spores 
externally  on  basidia. 

(>■  i s 1 1 lag  in  ales  (Smut  fungi,  having  an  indefinite  number  of 
basidiospores  which  are  produced  on  basidia  growing  out  of  the 
" brand  ” or  teleuto-spores  ; the  latter  are  figured  here). 

Enty loma  microsporum  (ling.)  Schrot.  on  creeping  buttercup. 

I rocystis  anemones  (Pers.)  YYint.  on  creeping  buttercup. 

Ustilago  coronaries  Liro  on  ragged  robin  anthers  (Fig.  122).  U. 
grandis  Fr.  on  reed  stems  (Fig.  1 IS).  U.  longissima  (Sow.)  Tul.  in  great 
abundance  on  leaves  of  reed  meadow  grass  (Fig.  117).  U.  Ivchnidis- 
dioices  (DC.)  Liro  on  anthers  of  red  campion  (Fig.  123).  U.  macrospora 
Desm.  on  leaves  of  purple  small-reed  (Calamagrostis  canescens)  in 
alder  carr — this  smut  is  little  known  in  Britain  and  a few  years  ago 
seems  to  have  been  recognised  only  from  sea  couch  grass  growing  near 
Smuggler’s  Gap  on  Scolt  Head  Island  ; since  1936  1 have  seen  it  on 
that  host  in  Guernsey,  on  common  couch  grass  at  l.udham  in  Norfolk 
and  Brockford  in  Suffolk,  and  as  above  (Fig.  119).  U.  olivacea  (DC.) 
Till,  on  a sedge  (Carex  riparia)  ; the  spores  vary  considerably  in  shape 
and  size  (see  Figs.  120  a,  b,  c,  d).  U.  perennans  Rostr.  on  false  oat 
(Arrhenatherum  elatius)  in  June  and  July  and  again  on  new  growth 
in  September  (Fig.  116).  U.  stellaries  (Sow.)  Liro  on  anthers  of  lesser 
stitchwort  dig.  121).  i . utriculosa  (Nees)  Tul.  in  ovaries  of  water- 
pepper  and  spotted  persicaria  (Fig.  124). 


7.  U REDIN  ALES  (Rust  fungi),  having  a definite  number  of 
basidiospores  produced  from  septate  basidia.  All  are  parasitic). 

Coleosporium  euphrasies  (Schum.)  Wint.  on  red  bartsia.  C. 
senecionis  (Pers.)  Fr.  on  groundsel.  C.  sonchi  (Schum.)  Lev.  on 
common  and  prickly  sowthistles.  C.  tussilaginis  (Pers.)  Lev.  on 
coltsfoot. 

Cronartium  ribicola  (Lasch.)  Fisch.  de  Waldh.  on  black  currant  in 
autumn. 

Gymnosporangium  clavariesforme  (Jacq.)  DC.  on  hawthorn. 

Kuhneola  albida  (Kuhn).  P.  Magn.  on  blackberrv. 

Melampsora  larici-caprearum  Kleb.  on  sallow.  .1/.  larici-epitea 
Kleb.  on  willows.  3/.  larici-tremules  Kleb.  on  aspen. 

Melampsondiam  betulinum  (Pers.)  Kleb.  on  birch. 

Mils  si  a kriegeriana  (Magn.)  Arth.  on  broad  buckler  fern  (M. 
Wilson). 

Phragmidium  mucronatum  (Pers.)  Schlecht.  on  wild  and  cultivated 
roses  (Fig.  128).  P.  rubi  (Pers.)  Wint.  on  blackberry.  P.  rttbi-idesi 
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(Pers.)  Karst,  on  raspberry.  P.  violaceum  (Schultz.)  W int.  on  black- 
berry. 

Puccinia  acetosce  (Schum.)  Korn,  on  sorrel.  P.  cegra  Grove  on 
Viola  cornuta  hybrids.  P.  ambigua  (A.  & S.)  Lagh.  on  goosegrass  , 
found  only  on  the  north  side  of  the  Poor’s  Marsh  ; though  the  host 
plant  is  very  plentiful  in  such  areas  as  Tuck’s  Plantation  a careful 
search  has  failed  to  reveal  the  rust  there  (Fig.  135).  P.  angelic ce 
(Schum.)  Fckl.  on  angelica.  P.  antirrhini  Diet.  & Hoi.  on  cultivated 
snapdragon.  P.  arenarice  (Schum.)  Wint.  on  chickweed  ; form 
dianthi  (DC.)  on  sweet  William  ; and  form  lychnidearum  (Link.)  on 
red  campion.  P.  asparagi  DC.  on  asparagus.  P.  baryi  (Berk.  & Br.) 
Wint.  on  false  brome  grass.  P.  behenis  (DC.)  Otth.  on  white  campion, 
abundantly  on  one  of  the  only  two  plants  of  this  species  along  the 
north  edge  of  Poor’s  Marsh  in  the  autumn  of  1940— indeed  no  other 
white  campion  was  seen  on  the  whole  of  Wheatfen  this  year,  and  it 
does  seem  remarkable  that  this  rust  should  have  been  present  when  l 
have  to  state  that  I have  never  come  across  it  on  this  host  elsewhere 
in  Norfolk  and  did  not  find  it  in  the  county  at  all  until  this  autumn, 
on  bladder  campion  at  East  Runton.  P.  caltheecola  Schrot.  commonly 
on  marsh  marigold  (Fig.  125).  P.  caricis  (Schum.)  Reb.  aecidia  on 
black  and  red  currants  and  on  nettle,  uredo-and  teleutospores  on 
various  sedges,  including  Carex  acutiformis,  C.  goodenowii,  C.  gracilis, 
€.  hirta,  C.  hudsonii,  C.  paniculata  and  C.  riparia.  P.  centaur  ece  DC.  on 
knapweed.  P.  cheer ophv III  Purt.  on  hedge  parsley.  P.  cicutee  Lasch. 
on  cowbane  (Fig.  134).  P.  cirsii  Lasch.  on  marsh  and  meadow  thistles. 
P.  cirsii-palustris  (Desm.)  Wilson  on  marsh  thistle  (Fig.  139).  P.  cladii 
Ell.  & Tr.  uredospores  all  the  year  on  great  sedge  (Cladium)  (Fig.  127). 
P.  cnici  Mart,  on  spear  thistle.  P.  coronata  Corda  on  common,  and 
alder  buckthorns  and  then  on  grasses  including  Calamagrostis  canescens, 
Holcus  lanatus  and  H.  mollis.  P.  cpilobii-tetragoni  (DC.)  Wint.  on 
great  willow-herb.  P.  festucce  Plowr.  on  honeysuckle  and  then  on 
sheep’s  fescue  grass.  P.  glechomatis  DC.  on  ground  ivy.  P.  holcina 
Erikss.  on  fog  grass  (Holcus  lanatus).  P.  hypochcendis  Oud.  on  cat’s- 
ear.  P.  lapsanee  (Schultz.)  Fckl.  on  nipplewort.  P.  leontodontis  Jacky 
on  autumnal  hawkbit.  P.  magnusiana  Korn,  on  creeping  buttercup 
and  then  on  reed,  very  plentiful.  P.  malvacearum  Mont,  on  hollyhock. 
P.  menthce  Pers.  on  spearmint  and  water  mint.  P.  mirabilissima 
Peck  on  holly-leaved  barberry.  P.  obscura  Schrot.  on  field  wood-rush. 
P.  orchidearum-phalaridis  Kleb.  on  marsh  orchids  (O.  latifolia  and 
O.  praetermissa),  spotted  orchis  and  twayblade,  then  on  reed-grass 
(Phalaris).  P.  persistens  Plowr.  on  meadow  rue  and  then  on  false  oat 
(Fig.  126).  P.  phalaridis  Plowr.  on  cuckoo-pint  and  then  on  reed- 
grass.  P.  phragmitis  (Schum.)  Korn,  on  docks  (Rumex  conglomerates. 
R.  crispus,  R.  hydrolapathum)  and  rhubarb,  then  on  reed.  P.  polygoni- 
amphibii  Pers.  on  the  terrestrial  form  of  amphibious  polygonum  and  on 
black  bindweed.  P.  pruni-spinosce  Pers.  on  plum  and  sloe.  P. 
punctata  Link  on  bog  and  marsh  bedstraws.  P.  suaveolens  (Pers.) 
Rostr.  on  creeping  thistle.  P.  taraxaci  (Reb.)  Plowr.  on  dandelion. 
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P.  thalictri  Chev.  on  meadow  rue  (Fig.  137).  P.  trailii  Plowr.  on 
sorrel,  then  on  reed.  P.  valanties  Pers.  on  bog  bedstraw  (Fig.  138). 
P.  violce  (Schum.)  DC.  on  dog  violet. 

Pucciniastrum  agrimonies  (Schw.)  Tranzsch.  on  agrimony.  P. 
circcscB  (Schum.)  Speg.  on  enchanter’s  nightshade. 

Thecopsora  galii  (Link)  de  Toni  on  bog  and  heath  bedstraws 
(Fig.  140). 

1 riphragminm  ulmaries  (Schum.)  Link  on  meadowsweet. 

Uromyces  acetosce  Schrot.  on  sorrel.  U.  dactylidis  Otth.  on 
creeping  buttercup,  then  on  cock’s-foot  grass.  U.  fabcs  (Pers.)  de 
Bary  on  marsh  pea,  tufted  vetch  and  yellow  meadow  vetchling  (Fig. 
136).  U.  ficarice  (Schum.)  Lev.  on  lesser  celandine.  U.  flectens 
Lagh.  on  Dutch  clover.  U.  junci  (Desm.)  Tul.  on  marsh  fleabane, 
then  on  obtuse-flowered  rush.  U.  loti  Blytt.  on  common  bird’s-foot 
trefoil.  U.  poce  Rabh.  on  lesser  celandine,  then  on  grasses  (Poa  spp.). 

I . rumicis  (Schum.)  Wint.  on  curled,  great  water  and  sharp  docks. 
U.  scillarum  (Grev.)  Wint.  on  wild  bluebell.  U.  trifolii  (Hedw.f.)  Lev. 
on  red  clover.  U.  valerian ee  (Schum.)  Fckl.  on  common  and  marsh 
valerians. 

APPENDIX  I. 

Diagnosis  of  a Coelomycete  found  on  dying  culms  of  sedge  contain- 
ing sclerotia  of  Sclerotinia  dunce  ana  (Tul.)  Quel,  on  Thack  Marsh, 
Wheatfen  Broad,  Norfolk,  October  13th,  1940. 

Discula  cancis  E.  A.  EIllis.  Pycnidia  sparsa,  iis  Disciilee  junci 
similia,  brunneo-atra,  rotunda  usque  ad  500u  diam.,  immersa  dein  per 
rimam  dehiscentia.  Sporula?,  rotundae,  1.5— 2. 5u  diam.  ; sporophoris 
simplicibus  erectis  linearibus,  5 — 9 x lu.  Flab,  in  culmis  languescentibus 
Caricis. 

Pycnidia  scattered,  similar  to  Discula  junci  Sm.  & Ramsb.,  up  to 
500u  across,  brownish  black,  seated  beneath  the  epidermis  which  is 
blackened  in  oblong  patches  (up  togmm.  long  and  0.75  mm.  wide), 
eventually  opening  by  a longitudinal  slit.  Spores  hyaline,  round, 

1 .5  to  2.5u  in  diameter  ; sporophores  crowded,  simple,  hyaline,  5 — - 
9 x lu,  arising  from  brown  basal  cells.  Fig.  9. 


APPENDIX  2. 

Chief  works  of  reference  used  in  the  identification  of  fungi  recorded 
in  this  paper. 


1871. 

1889. 

1893. 

1893—5. 

1912. 


1913. 


Cooke,  M.C.,  Handbook  of  British  Fungi. 

Plowright,  C.  B.,  A Monograph  of  the  British  Uredineae 
and  Ustilagineae. 

Phillips,  W.,  A Manual  of  the  British  Discomycetes. 
Massee,  G.,  British  Fungus  Flora,  Vols.  Ill,  IV. 
Ramsbottom,  J.,  A last  of  the  British  Discomycetes 
arranged  according  to  Boudier’s  system,  Trans.  Brit. 
Mvc.  Soc.  IV. 

Grove,  W.  B.,  The  British  Rust  F'ungi. 
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1922.  Lindau,  G.,  Die  Mikroscopischen  Pilze,  in  Kryptogamen  flora 

fur  Anfanger  (2  vols). 

1924 — 5.  Fragoso,  R.  G.,  Uredales  in  Flora  lberica. 

1928.  Brooks,  F.  T.,  Plant  Diseases. 

1935 — 7.  Grove,  W.  B.,  British  Stem  and  Leaf-fungi  (C celomycetes), 
2 vols. 

1940.  Bisby,  G.  R.  and  Mason,  E.  \Y„  List  of  Pyrenomycetes 
recorded  for  Britain,  Trans.  Brit.  Myc.  Soc.  XXIV,  127- 
243. 

The  writer  gratefully  acknowledges  the  ready  assistance  given  at 
various  times  by  Captain  M.  j.  D.  Cockle,  l)rs.  G.  .E  Deacon,  E.  \V. 
Mason  and  Malcolm  Wilson;  Messrs.  G.  J.  Cooke,  M.  B.  Ellis,  A. 
Mayfield,  T.  Petch,  the  late  Mr.  W.  B.  Grove  and  Dr.  P.  G.  M.  Rhodes. 

key  TO  FIGURES  ON  PLATES  21  AND  22 
All  figures  of  spores  and  asci  have  been  drawn  to  the  same  scale 
from  specimens  examined  during  the  preparation  of  this  papei . 
Measurements  are  given  in  microns  (lOOOths  of  a millimetre).  H 
Hvaline  and  C==  Coloured. 

Plate  2 1 . 


1. 

Ascochyta  menyanthis,  16  x 4,  H. 

2. 

Asterosporium  hoffmanni,  43  span  C. 

3. 

Camarosporium  ribis,  15  x 8,  C. 

upper  cells  C. 

4. 

Coryneopsis  microsticta,  14  x 5 and  sporophore,  3 

5. 

Coryneum  kunzei,  v.  castaneae,  43  x 5,  C . 

6. 

Cryptosporium  neesii,  50  x 6,  H. 

7. 

Cytospora  myrica;-gales,  6 x 1.5,  FL. 

8. 

Diplodia  rhamni,  21.5  x 9,  C. 

9. 

Discula  caricis,  2 in  diameter,  and  sporophore,  H. 

10. 

Hainesia  rubi,  8x3  and  sporophore,  FL 

11. 

Hendersonia  juncina,  14  x 5,  C. 

12. 

Leptostroma  caricinum,  4 x .75,  FI. 

13. 

Melanconium  hederae,  9x5  (.  . 

14. 

Myxosporium  griseum,  18  x 8,  H. 

15. 

Pestalotia  sp.  on  box,  20  x 7,  C. 

16. 

Pestalotia,  sp.  on  ivy  21  x 6,  C. 

17. 

Pestalotia  caudata,  21  x 6,  C. 

18. 

Phyllosticta  fraxinicola,  5 x 2,  H. 

19. 

Phoma  oleracea,  6 x 1,  H. 

20. 

Phoma  typharum,  6 x 2,  FL. 

21. 

Phomopsis  lysimachiae,  8 x 2.5,  FI. 

4,  24  x 1 and 

22. 

Phomopsis  denigrata,  A-,  B-  and  C-spores,  13  x 
19  x 3,  FI. 

23. 

Scolecosporium  typhae,  63  x 5,  C. 

24. 

Septoria  caricicola,  57  x 4,  FL. 

25. 

Septoria  Scutellariae,  64  x 1,  FI. 

26. 

Septoria  sii,  32  x 2,  FI. 

27. 

Stagonospora  equiseti,  21  x 5,  FL. 
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28.  Stagonospora  sp.  on  cotton-grass,  23  x 5.5,  H. 

29.  Stagonospora  caricis  on  Cladium,  56  x 11,  H. 

30.  Stagonospora  gigaspora,  105  x 15,  H. 

31.  Trullula  olivascens,  separate  spore  5.5  x 2,  C. 

32.  Yermicularia  dematium,  27  x 3.75,  H. 

33.  Arthrinium  sporophleum,  13  x 8,  C. 

34.  Bactridium  tiavum,  157  x 21,  C. 

35.  Svmphyosira  parasitica  on  fruits  of  milk  parsley  : (a)  natural 

size  ; (b)  spore-chain  from  rosy-hyaline  coremium,  with 

mature,  triseptate  spore  at  tip,  39  x 5. 

36.  Cercospora  ferruginea,  64  x 6.5,  C. 

37.  Didymopsis  helvellae,  14  x 4,  H. 

38.  Hymenula  rubella,  8 x 1,  H. 

39.  Helminthosporium  macrocarpum,  44  x 14,  C. 

4(1.  HLeterosporium  ornithogali,  55  x 10,  C. 

41  Napicladium  arundinaceum,  30  x 12,  attached  to  sporophore,  C-. 
41*.  Hyphomycete  (undetermined)  on  sedge  ; spore  45  x 12,  C. 

42.  Rericonia  pycnospora,  12  in  diam.,  C. 

43.  Ramularia  ajugae,  20  x 5,  H. 

44.  R.  calthae,  26  x 3,  H. 

45.  R.  cicutae,  40  x 3,  H. 

46.  R.  ulmariae,  25  x 3.5,  H. 

47.  R.  valerianae,  36  x 5,  H. 

48.  R.  veronicae,  32  x 4.5,  H. 

49.  Rhinotrichum  thwaitesii,  var.  fulvum  ; branches  showing  short 

sporophores  and  a spore  5 in  diam.,  C. 

50.  Septocylindrium  aromaticum,  64  x 3,  H. 

51.  Tetraploa  aristata,  38  x 24,  plus  appendages,  C. 

52.  Zygodesmus  fuscus,  tip  of  branch  and  spore  8 in  diam.,  C. 

53.  ? Anthostomella  on  Cladium  : (a)  19  x 6,  (b)  septate,  14  x 5.5,  C. 

54.  Apioporthe  vepris,  14  x 4,  H. 

55.  Botryosphaeria  dothidea,  22  x 10,  H. 

56.  B.  melanops,  37  x 13,  H. 

57.  Chaetosphaeria  phaeostroma,  35  x 7.5,  C. 

58.  Calonectria  ochraceo-pallida,  39  x 5 H. 

59.  Diaporthe  strumella,  12.  5 x 4,  H. 

60.  ? Diaporthe  sp.  on  gorse,  27  x 5.5,  H. 

61.  Diatrypella  tocciaeana,  7x1,  H. 

62.  Didymellina  iridis,  18  x 5.5,  H. 

63.  Didymella  sepincoliformis  on  rose,  19  x 8,  H. 

64.  Didymella  on  rhododendron  : (a)  ascus  104  x 13  ; (b)  mature 

spore  15  x 5.5,  H. 

65.  Didymosphaeria  Pfenestrans  : (a)  ascus  87  x 8,  (b)  paraphysis, 

(c)  spore  12  x 5,  C. 

66.  D.  palustris,  21  x 6,  C. 

67.  Gibberella  zea?,  24  x 4.5,  H. 

68.  Gibberella  sp.  on  spindle  : ascospores  (a,  b,  c,  d),  d is  20  x 6,  H. 

69.  Hypoxylon  argillaceum,  20  x 9,  C. 
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70. 

71. 

72. 
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74. 
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92. 

93. 
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96. 
<J7. 
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99, 
’CO 
,01 
102 


8 ; ( b ) paraphysis 


H.  howeianum,  8x3,  C. 

H.  serpens,  11  x 4.5,  C. 

Lasionectria  leptosphaeriae,  20  x7  , H.  (slightly  rosy  at  matun  y). 
Lasiosphaeria  rhacodium,  58  x 5,  H„  then  slightly  coloured. 

L.  spermoides,  26  x 4,  H. 

Leptosphaeria  acuta,  41  x 6,  C. 

L.  arundinacea,  32  x 3,  C. 

L.  fuckelii,  26  x 4,  C. 

L.  microscopica,  25  x 7,  C. 

L.  doliolum,  20  x 4,  C. 

L.  typharum,  23  x 7,  C. 

/.  coniothyrium  : (a)  ascus,  140  x 10  ; (b)  spore  18  x a,  C. 

L.  sp.  on  Cladium,  30  x 7,  C. 

L.  sp.  on  reed,  33  x 7,  C. 

L.  sp.  on  rhododendron,  (a)  ascus,  120  x 
(c)  spore  15  x 5,  C. 

L.  sp.  on  hard  rush,  32  x 5.5,  C. 

L.  sp.  on  yellow  flag,  17  x 3,  C. 

L.  sp.  on  purple  moor  grass,  17  x 3,  C. 

Melanconis  alni,  19  x 6,  H. 

Metasphaeria  corticola  : (a)  ascus,  90  x 10  ; 

Mycosphanella  scirpi-lacustris,  20  x 8 H. 

Nectria  aquifolii  : (a)  appendiculate  ascospore,  12  x 4 ; 

small  secondary  spore  from  ascus,  4 x 1,  H. 

N.  punicea,  14  x 5.5,  H. 

N.  coccinea,  16  x 6,  H. 

Niesslia  exosporioides,  12  x 3.5,  H. 

Otthia  sp.  on  buckthorn  : (a)  ascus,  85  x 9 ; (b)  spore  11. a x 

6.5,  C. 

Sphaerella  rhododendri,  14  x 5.5,  H. 

Sphaerulina  rehmiana,  20  x 6,  H. 

Rebentischia  typhae,  27  x 9,  plus  appendages,  C. 

Ophiobolus  acuminatus,  70  x 2.5,  C. 

Sillia  ferruginea,  66  x 3.5,  H. 

Quaternaria  dissepta,  22  x 4.5,  C. 

Pleospora  vagans,  20  x 7 , C. 


(, b ) spore  17  x 6,  H. 

(b) 


Plate  22. 

103  Ophiobolus  helicosporus  : (a)  hair  from  perithecium  , ( b ) ascus 

with  spirally  twisted  spores  emerging;  (c)  tip  of  ascus; 
(d)  ascospore,  100  x 2,  C. 

104.  Pleospora  typhicola  : (a)  spore  enveloped  in  mucilage,  65  x 1 >, 

C.  ; (b)  two  sections  of  split  ascospore. 

105.  Corynella  atrovirens,  17  x 3.5,  H. 

106.  Cudioniella  acicularis  : (a)  ascus  122  x 14  ; (b)  spore  -0x6,  . 

107.  Leucoscypha  nivea  : (a)  white  hair,  240  long;  (b)  spores, 

27x11  in  part  of  ascus;  ( c ) tip  of  ascus  showing  opei- 
culum  ; (d)  end  of  paraphysis,  H. 
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10, S.  Rhyparobius  sp.  : (a)  ascus  with  numerous  spores  (?32  present) 
80  x 23  ; (b)  tip  of  paraphysis  ; (c)  spore  15  x 4.5,  H. 

109.  Peronospora  parasitica,  25  x 17,  H. 

!lo.  P.  debaryi  : (a)  branchlets  of  conidiophores  ; (b)  spore,  23  in 
diam.,  H. 

111.  P.  schleideni.  50  x 22,  PI. 

112.  P.  effusa,  34  x 23,  H. 

n5.  Premia  lactucae  : (a)  branchlets  of  conidiophores;  ( b ) spore 
17.5  x 15,  H. 

114.  Entomophthora  aphidis,  25  x 12,  PI. 

115.  E.  aphrophorae,  22  x 8,  H. 

116.  Ustilago  perennans,  6 in  diam.,  C. 

117.  U.  longissima,  5 in  diam.,  C. 

118.  U.  grandis,  8 x 7,  C. 

119.  1'.  macrospora,  13  x 11.5,  C. 

120.  L . olivacea,  spores  of  various  shapes  and  sizes  (n  b c d 12  5 x 

5),  C. 

121.  U.  stellariae,  6 in  diam.,  C. 

122.  U.  coronariae,  7 in  diam.,  C. 

123.  U.  lychnidis-dioicae,  7 in  diam.,  ('. 

124.  U.  utriculosa,  9 in  diam.,  C. 

125.  Puccinia  calthaecola,  teleutospore,  43  x 23,  ('. 

126.  P.  persistans,  teleutospores  on  Arrhenatherum  : (a)  33  x 13 

(. b ) 40  x 12,  C, 

127.  P.  cladii,  uredospore,  32  x 22. 

128.  Phragmidium  mucronatum,  teleutospore,  77  x 25  and  pedicel 

105  x 21,  C. 

129.  Ciboria  amentacea,  12  x 6,  PL. 

130.  Sclerotinia  duriaeana,  15  x 6.5,  PI. 

131.  S.  curreyana,  12  x 1.5,  H. 

132.  Tuberculina  persicina  : (a)  8 diam.  and  (b)  11.5  x 8 on  Puccinia 

calthaecola  ; (c)  9x8  and  (d)  10  diam.  on  P.  caricis  on  nettle. 

( e ) 11  x 6.5  on  P.  orchidearum-phalaridis,  C. 

133.  T.  Pvinosa  on  Puccinia  poarurn  : (a)  14  x 9,  (b)  12  x 10,  C.  (for 

comparison  with  132). 

134.  Puccinia  cicutae  : III,  32  x 20,  with  short  pedicel,  C. 

135.  P.  ambigua  : III,  41  x 14  and  pedicel  23  x 3,  C. 

136.  Uromyces  fabae  on  marsh  pea,  III,  28  x 22  (smooth)  and  pedicel 

50  x 6 (these  vary  much  in  length),  C. 

137.  Puccinia  thalictri,:  III,  39  x 19  and  pedicel  20  x 5,  C. 

138.  P.  valantiae  : III  (a)  39  x 13,  capped  ; ( b ) 36  x 12  (uncapped) 

and  pedicel  53  x 3.5,  C. 

139.  P.  cirsii-palustris  : III  (a)  45  x 15  and  pedicel  40  x 4 ; (b)  and 

(c)  variations  in  upper  teleuto-cells  ; C. 

140.  Thecopsora  galii  : II,  16  x 12.5,  C. 

141.  Coniothyrium  sp.  on  Cladium  mariscus  : group  of  spores,  3.5 — - 

4.5  x 2 ; C. 
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INDEX  TO  HOSTS  OF  THE  FUNGI  MENTIONED  IN  THE  FOREGOING 

CATALOGUE 

(English  names  of  host-plants  are  given  in  alphabetical  order,  coupled  with  their  scientific 
names  and  followed  by  lists  of  fungus  genera  found  on  the  plants). 

Agrimony  (Agritnonia  eupatoria) — Pucciniastruni. 

Alder  (Alnus  glutinosa)-Aegentz,  Ciboria,  Coryne,  Cryptospora,  Cryptosponum, 
Cytospora,  Daldinia,  Diatrype,  Dhatrypella,  Exoascus,  Fusarium,  Glmospormm  Helotium 
Hypoxylon,  Lasiosphasria  (2),  Melanconis,  Melanconium,  Microsphaera,  Orbiha,  Polydesmia, 
Xylaria. 

Alder  Buckthorn  (Rhamnus  frangula) — Puccinia. 

Angelica  (Angelica  silvestris)- Didymella,  Fusicladium,  Leptospha-ria,  Phoma,  Phomopsis, 
Plasmopara,  Puccinia. 

Apple  (Pyrus  malus) — Fumago.  „ 

Ash  (Fraxinus  excelsior)— Aegerita,  Cyathicula,  Cytospora,  Daldinia,  Diaporthe  Diatrytxc 
Diplodia,  Fusicladium,  Gloniopsis,  Helotium,  Hypoxylon  (3),  Hystenum.  Isana,  Liberte  a. 
Macrophoma,  Myxosporium,  Phoma,  Phomopsis  (2),  PhyUactinia,  Phyllosticta,  Propohs, 

Septoria,  Torula,  Trichoderma,  Xylaria. 

Asparagus  ( Asparagus  officinalis) — Macrosporium,  Puccinia. 

Aspen  ( Populus  tremula) — Melampsora. 

Autumnal  Hawkbit  (Leontodon  autumnalis) — Puccinia. 

Barts ia,  Red  (Bartsia  odontites) — Coleosporium. 

Bedstraw,  Bog  (Galium  uliginosum)— Pseudopeziza,  Puccinia  (2),  Thecopsora. 
Bedstraw,  Heath  (G.  hercynicum ) — Thecopsora. 

Bedstraw,  Marsh  (G.  palustre)— Pseudopeziza,  Puccinia. 

Beet,  Garden  (Beta  vulgaris)— Phoma. 

Beech  (Fagus  silvatica)— Asterosporium,  Botrvospharia,  Cytospora,  Diatrype,  Nectria, 
Septomyxa,  Tubercularia,  Xylaria. 

Bindweed,  Great  (Calystegia  sepium)— Ascochyta,  Cladosporium,  Septoria. 

Birch  (Betula  alba  and  B.  pubescens)- Calycella,  Coryne  (2),  Coryneum  (2),  Cylindnum, 
Diatrype,  Diatrypella,  Exoascus,  Hypoxylon,  Lasiosphaeria,  Marssonina,  Melampsoridmm, 
Melanconis,  Melanconium,  Polydesmia,  Pseudovalsa,  Torula  (2),  Trichoderma,  Zygodesmus. 
Bird’s-Foot  Trefoil,  Common  (Lotus  corniculatus) — Ovularia,  Uromyces. 

Bird’s-Foot  Trefoil,  Marsh  (L.  uliguwsus)  Ovularia. 

Bittersweet  ( Solatium  dulcamara) — Ascochyta,  Phomopsis,  Speira. 

Blackberry  (Rubus  frulicosus  aggr.)— Apioporthe,  Cytospora,  Dasyscypha,  Hamesia, 
Helotium,  Hypodenna,  Kuhneola,  Leptosphairia,  Phragmidium  (2),  Rhabdospora,  Septoria. 
Black  Bindweed  ( Polygonum  convolvulus)— Puccinia. 

Black  Medick  ( Medicago  lupulina) — Pseudopeziza. 

Black  Poplar  (Populus  deltoides) — Cytospora,  laphrina. 

Bluebell  (Scilla  nonscripta) — Uromyces. 

Bogbean  (Menyanthes  trifoliata) — Ascochyta,  Septoria. 

Box  (Buxus  sempervirens) — Macrophoma,  Pestalotia,  Phomopsis,  Verticillium. 

Bracken  (Pteridium  aquilinum) — Rhopographus. 

Broom  (Sarothamnus  scoparius)— Cucurbitaria,  Diplodia,  Phomopsis,  Pleospora. 
Buckthorn  (Rhamnus  catharticus)— Chaetosphaeria,  Cytospora,  Dialonectna,  Diaporthe, 
Diatrype,  Diplodia,  Fusarium.  Fusicoccum,  Otthia,  MelanommaPhyllosticta  (2),  Puccinia 

Torula,  Tubercularia. 

Bugle  (Ajuga  reptans) — Ramularia. 

Bullrush,  Glaucous  (Scirpus  taberncemontani)  Mycosphaerella. 

Burdock,  Small  (Arctium  minus)- Epicoccum,  Erysiphe,  Lasiosphaeria,  Phomopsis. 
Ramularia. 

Bur-Reed  Great  (Sparganium  ramosum ) — Ascochyta  Stagonospora. 

Buttercup,  Creeping  (Ranunculus  repens)- Cylindrosporium,  Entyloma,  Pseudopez.ua. 
Puccinia,  Septocylindrium,  Urocystis,  Uromyces. 

Buttercup,  Meadow  (Ranunculus  acris) — Erysiphe,  Pseudopeziza. 

Cabbage  (Brassica)— Cladosporium,  Fusarium. 

Cat’s-Ear  ( Hypochceris  radicata)- — Puccinia. 

Celery  ( Apium  graveolens) — Septoria. 

Chestnut,  Sweet  (Castanea  vesca) — Coryneum,  Cylindrium. 

Chickweed,  Common  (Stellaria  media) — Puccinia,  Septoria. 
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Cleavers  (see  Goosegrass). 

Clover,  Dutch  ( Trifolium  repens) — Polythriuciuin,  Uromyces. 

Clover,  Red  ( T . pratense ) — Pseudopeziza,  Uromyces. 

Coltsfoot  ( Tussilago  farfara) — Coleosporium. 

Cotton-Grass  (Eriophorum  angustifolium) — Leptostroma,  Stagonospora. 

Cowbane  (Cicuta  virosa) — Cladosporium,  Photna,  Puccinia,  Ramularia. 

Creeping  Jenny  (Lysimachia  nummularia) — Ramularia. 

Cress,  Creeping  (Nasturtium  silvestre) — Peronospora. 

Cuckoo-Pint  (Arum  maculatum) — Puccinia. 

Currant,  Black  (Ribes  nigrum)— Ascochytula,  Coniothyrium,  Cronartium,  Diaporthe, 
Diplodia,  Fuckelia,  Phomopsis,  Plovvrightia,  Puccinia. 

Currant,  Red  ( Ribes  rubrum)— Botrytis,  Camarosporium,  Cytospora,  Diaporthe, 
Fusariuin,  Gibberella,  Glceosporiuin,  Myxosporium,  Nectria,  Plovvrightia,  Puccinia,  Raben- 
horstia,  Tubercularia. 

Currant,  White  (Ribes  rubrum  var.) — Glceosporiuin. 

Dandelion  ( '/  araxacum  vulgare  aggre.) — Puccinia,  Ramularia,  Sphasrotheca,  Synchytrium. 
Devil  s-Bit  Scabious  (Scabiosa  succisa) — Oidium,  Synchytrium. 

Dock,  Curled  ( Rumex  crispus) — Puccinia,  Mycosphasrella,  Ovularia,  Uromyces. 

Dock,  Great  Water  (R.  hydrolapathum) — Phomopsis,  Puccinia,  Uromyces. 

Dock,  Sharp  (R.  conglomeratus)  -Puccinia,  Uromyces. 

Elder  (Sambucus  nigra) — Ascochytula,  Fusarium,  Helminthosporium,  Ramularia. 

Elm  ( L hints  saliva)  Cytospora,  Dialonectria,  Melanoinma,  Nectria,  Piggotia,  Quaternaria. 
Tubercularia. 

Enchanter’s  Nightshade  (Circcea  lutetiana)  Erysiphe,  Pucciniastrum. 

Fern,  Broad-Leaved  Buckler  (Dryopteris  aristata) — Milcsia. 

Field  Wood  Rush  (Luzula  campestris) — Puccinia. 

Eigwort,  Marsh  ( Scrophularia  aquatica) — Phoma,  Pleospora,  Ramularia. 

I'leabane,  Marsh  (Pulicaria  dysenterica) — Uromyces. 

Forget-Me-Not,  Field  (Myosotis  aryensis) — Oidium 
Foxglove  (Digitalis  purpurea) — Pleospora. 

Germander  Speedwell  (I  erotnca  chamcedrys) — -Macros porium,  Ramularia. 

Gips yvvort  (Lycopus  europceus) — Leptostroma. 

Gooseberry  ( Ribes  grossularia)-  Puccinia. 

Goosefoot,  Red  (Chenopodium  rubrum) — Ascochyta. 

Goosefoot,  White  (C.  album) — Peronospora. 

Goosegrass  ( Galium  aparine )■ — Puccinia  ambigua. 

Gorse  ( Ulex  europceus) — Phomopsis,  Mollisia,  Diaporthe.  Zignoella 
Goutweed  (Aegopodium  podagraria) — Phleospora,  Plasmopara. 

Grasses  (see  also  Reed)  : — 

(Anthoxanthum  odoratum) — Leptospha'ria  (2). 

(A  rrhenatherum  elatius) — Erysiphe,  Puccinia,  Ustilago. 

(Br achy podium  silvaticum ) — Puccinia. 

(Briza  media) — Helminthosporium,  Leptospha'ria. 

(Calamagrostis  canescens) — Coniosporium, -Pleospora,  Puccinia,  Ustilago. 

(Dactylis  glomerata) — Coniothyrium,  Leptosphasria,  Phvllachora,  Uromyces. 

(Deschampsia  ccespitosa)- — Leptosphasria,  Pleospora. 

(Festuca  elatior) — Claviceps,  Stagonospora. 

(Festuca  ovina) — Puccinia. 

(Glyceria  maxima)  Cladosporium,  Coniosporium,  Dematium,  Epicoccum,  Leptosphaeria, 
Lophodermium,  Ustilago. 

(Holcus  lanatus) — Dilophospora,  Epichlce,  Puccinia  (2). 

(Holcus  mollis) — Epichlce,  Leptosphasria,  Puccinia. 

Molinia  ccerulea) — Hendersonia,  Leptospha'ria. 

(Phalaris  arundinacea) — Dilophospora,  Epicoccum,  Leptosphasria  (2),  Pleospora,  Puccinia, 
Septoria. 

(Phragmites  communis — see  Reed). 

(Poa  annua) — Uromyces. 

(Poa  pratensis) — Uromyces. 

Grass,  Miscellaneous- — Stachybotrys. 

Greater  Spearwort  (Ranunculus  lingua) — Erysiphe. 
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Ground  Ivy  (Glechoma  hederacea) — Puccinia,  Raniularia. 

Groundsel  ( Senecio  vulgaris) — Bremia,  Coleosporium. 

Guelder  Rose  (Viburnum  opulus)— Ascochyta.  Diaporthe,  Lasiosphaeria,  Microsphaera 
Nectria,  Phyllosticta,  Propolis,  Trichodenna,  Trichosporium. 

Hawthorn  (Cratcegus  monogyna) — Coryneopsis,  Cytospora,  Diatiype,  Gymnosporangium. 
Hazel  (Corylus  avellana)—  Chsetosphaeria,  Dialoiiectria,  Diaporthe,  Diatrype,  Hypoxyloti 
(2),  Myxosporium,  Nectria,  Phomopsis,  Sillia,  Torula. 

Hedge  Parsley  (Anthriscus  silvestris ) — Plasmopara,  Puccinia. 

Hemp  Agrimony  (Eupatorium  cannabinum)— Erysiphe,  Leptosphaeria,  Phoma. 

Hogweed  (Heracleum  sphondyliutri) — Erysiphe,  Phomopsis. 

Holly  (Ilex  aquifolium)— Ceuthospora,  Cytospora,  Nectria,  Phomopsis,  Pyrenochaeta, 
Stegia. 

Hollyhock  (Althcea  rosea) — Puccinia. 

Honesty  (Lunaria  annua) — Albugo. 

Honeysuckle  ( Lonicera  periclymenum) — Diaporthe,  Phoma,  Phomopsis,  Puccinia. 

Hops  (Humulus  lupulus) — Pseudoperonospora,  Sphaerotheca. 

Hornbeam  (Carpinus  betulus)— Melanconium  stromaticum. 

Horse-Radish  (Cochlearia  armoracia) — Ramularia. 

Horsetail,  Marsh  (Equisetum  palustre)— Ascochyta,  Epicoccum,  Fusarium,  Mycos- 
phaerella,  Phoma,  Septogloeum,  Stagnospora. 

Iris  (see  Yellow  Flag). 

Ivy  (Hedera  helix)— Ceuthospora,  Cladosporium,  Cytospora,  Glceosporium,  Helmin- 
thosporium,  Melanconium,  Microdiplodia,  Nectria  (2),  Pestalotia,  Phoma,  Phyllosticta,  Trochila, 
Vermicularia. 

Knapweed  (Centaurea  obscura) — Puccinia. 

Larch  (Larix  decidua) — Phoma,  Trichoscypha. 

Laurel,  Cherry  ( Prunus  laurocerasus) — Ceuthospora,  Cytospora,  Dialonectria,  Diatrype, 
Fusarium,  Macrophoma,  Phomopsis,  Phyllosticta,  Rosellinia,  I rochila. 

Lesser  Celandine  (Ranunculus  ficaria) — Cylindrosporium,  Uromyces  (2). 

Lettuce,  Garden — Bremia,  Hclotium. 

Lime  (Tilia  europcea)— Cytospora,  Phomopsis,  Tubercularia. 

Marsh  Marigold  (Caltha  palustris) — Puccinia,  Ramularia. 

Marsh  Pea  (Lathyrus  palustris)— Uromyces  fabae. 

Marsh  Stitchwort  (Stellaria  dilleniana) — Macrosporium. 

Marsh  Woundwort  (Stachys  palustris ) — Phomopsis. 

Meadow  Rue  (Thalictrum  flavum) — Puccinia  (2). 

Meadowsweet  (Spircea  ulmaria ) — Helotium,  Leptostroma,  Oidium,  Ramularia,  1 hyrio- 
stroma,  Triphragmium. 

Milk  Parsley  ( Peucedanum  palustre) — Phomopsis  (2),  Plasmopara,  Symphyosira. 

Mint  (see  Spearmint  and  Water  Mint). 

Mock  Orange  (Philadelphus  coronarius) — Phomopsis. 

Moneywort  (see  Creeping  Jenny). 

Mouse-Ear  Chickweed,  Broad-Leaved  (Cerastium  vulgatum) — Septoria. 

Mouse -Ear  Chickweed,  Viscid  (C.  viscosum ) — Pseudopeziza. 

Mugwort  (Artemisia  vulgaris) — Cercospora,  Erysiphe. 

Nettle,  Annual  (Urtica  urens) — Macrosporium,  Peronospora. 

Nettle,  Stinging  (Utiica  dioica)— Calloria,  Cylindrocolla,  Helotium,  Lachnella,  Lasionec- 
tria,  Leptosphaeria  (2),  Periconia,  Pseudoperonospora,  Phoma  (2),  Puccinia,  Ramularia,  Torula. 
Nipplewort  (Lapsana  communis) — Puccinia. 

Oak  (Quercus  robur)— Bulgaria,  Chlorosplenium,  Colpoma,  Coryneum,  Cudoniella,  Cylin- 
drium  (2),  Diaporthe,  Diatrypella,  Fusicoccum,  Helotium,  Hvpoxylon,  Mollisia,  Oidiuin, 
Phialea,  Phomopsis,  Polydesmia,  Stromatinia,  Trichoderma. 

Onion  ( Allium  sp.) — Peronospora. 

Orchis,  Marsh  (0.  latifolia  and  0.  prcetermissa)—P\eospoxu,  Puccinia. 

Orchis,  Spotted  (0.  maculata) — Puccinia. 

Persicaria,  Spotted  (Polygonum  persicaria)—  Septoria,  Ustilago. 

Pine,  Scots  (Pinus  silvestris) — Discella. 

Plantain,  Broad-Leaved  (Plantago  major)— Erysiphe,  Pleospora,  Ramularia. 

Plantain,  Ribwort  (P.  lanceolata)— Pyrenopeziza,  Ramularia,  Synchytrium. 

Plum,  Domestic  (Prunus  dom est ica)—U icropera , Myxosporium,  Phomopsis,  Puccinia. 
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Polygonum,  Amphibious  (Polygonum  amphibiutn) — Puccinia. 

Poplar,  Black  (Populus  ileltoides) — Cytospora,  Taphrina. 

Potato  (Solatium  tuberosum) — Phytophthora. 

Primrose  (Primula  vulgaris ) — Raniularia. 

Privet  (Ligustrum  vulgare)— Cytospora,  Phyllosticta. 

Purple  Loosestrife  (Lythrum  salicaria) — Erysiphe,  Septoria. 

Ragged  Robin  (Lychnis  flos-cuculi) — Pleospora,  Ustilago. 

Raspberry  ( Rubus  idteus) — Dasyscypha,  Phoinopsis,  Phragmidiuin,  Physalospora 
Speira. 

Red  Campion  (Lychnis  dioica) — Puccinia. 

Red  Deadnettle  ( Lamium  purpureum ) — Peronospora. 

Reed  (Phragmites  communis) — Cladosporiuin,  Claviceps,  Coniosporium,  Dasyscypha 
Gibberella,  Hendersonia,  Leptospha'ria,  Leptostroina,  Lophodenniuin,  Napicladium,  Puccini. 
(3),  Pyrenopeziza,  Scirrhia,  Stagonospora,  Tetraploa,  Ustilago,  Volutella. 

Reed-Mace,  Greater  (Typha  latifolia) — Cladosporiuin,  Heterosporium,  Leptospha'ria 
Phoma,  Stagonospora. 

Reed-Mace,  Lesser  (7.  angustifolia) — Hendersonia,  Leptosphaeria,  Phoma,  Pleospora 
Rebentischia,  Scolecosporiuni . 

Rhododendron  (R.  ponticum)— Coryneopsis,  Diaporthe,  Didymella,  Leptosphairia 
Macrophoina,  Phoma  (2),  Phyllosticta,  Pleospora,  Sphierella. 

PuitUlDu  //PL......  « 7L  _ I .1  T 1 ■ • 


Spnasrulina,  Tapesia. 

Rose,  Field  (R.  arvensis) — Botryosphaeria. 

Roses,  Cultivated — Coryneopsis,  Phoinopsis,  Phragmidiuin,  Sphaerotheca. 

Rush,  Common  ( Juncus  conglomerate) — Discula.  Leptostroina,  Sclerotinia. 

Rush,  Hard  (J . inflexus) — Endodothella,  Leptospha'ria. 

Rush,  Obtuse-Flowered  (J.  subnodulosus) — Hymenula,  Leptostroina,  Uromyces. 

Rush,  Soft  (J.  effusus) — Discula,  Erinella,  Sclerotinia. 

Sallow,  Grey  (Salix  atrocinerea ) — Aegerita,  Bactridium,  Bertia,  Calonectria,  Calycella, 
Cha'tosphaeria,  Ciboria,  Ciliaria,  Coryne,  Dialonectria,  Diatrype  (2),  Diplodina,  Discosia, 
Dothiorella,  Fumago,  Fusaritnn,  Helotium,  Hvaloscvpha,  Hypocrea,  Hypomyces,  Hypoxylon, 
Hysterium  (2),  Lasiospharia,  Lophiostoma,  Melampsora,  Melasmia,  Propolis,  Rhinotrichum, 
Rhvtisina,  Rosellinia,  Torula  (2),  Trichodenna. 

Sedges : — 

(('arex  acutiformis) — Arthrinium,  Goniosporium,  Puccinia,  Septoria. 

(C.  goodenouii) — Puccinia. 

(C.  gracilis) — Puccinia. 

(C.  hirta) — Puccinia. 

(C.  hudsonii) — Neottiospora,  Periconia,  Puccinia,  Volutella. 

(C  . paniculata)  -Dematium,  ? Discula,  Hymenula,  Pucrinia,  Sclerotinia,  Septoria. 

(C . riparia) — Didymosphasria,  Puccinia,  Stagonospora  (2),  Ustilago. 

((  ladium  mariscus) — Anthostomella,  Cladosporiuin,  Coniothyrium,  Helotium,  Hender- 
souia  (2),  Leptospha'ria,  Leptostroina,  Metasphairia,  Niesslia,  Ophiobolus,  Pestalotia,  Phrag- 
monaivia,  Puccinia,  Stagonospora,  Tetraploa,  Torula,  Volutella. 

Self-Heal  (Prunella  vulgaris) — Phoinopsis. 

Shepherd’s  Purse  ( Capsella  bursa-pastoris ) — Albugo. 

Skullcap  (Scutellaria  galericulata) — Septoria. 

Sloe  (Prunus  spinosa) — Nectria,  Puccinia. 

Snapdragon  (Antirrhinum  ma/us) — Puccinia. 

Sorrel  (Rumex  acetosa)— Puccinia  (2),  Ramularia,  Uromyces. 

Sowthistle,  Common  (Soru:hus  oleraceus) — Coleosporium. 

Sowthistle,  Prickly  (S.  asper) — -Coleosporium,  Puccinia. 

Spearmint  (Mentha  spicata) — Puccinia. 

Spindle  (Euonymus  europeeus) — Diaporthe,  Gibberella.  Microsphrera,  Phoinopsis,  Trullula. 
Star-of-Bethlehem  ( Ornithogalum  umbellatum) — Heterosporium 
Sweet  Flag  (Acorus  calamus) — Septocylindrium. 

Sweet  Gale  (Myrica  gale ) — Cryptodiaporthe,  Cytospora,  Mollisia,  Ovularia. 

Sweet  William  (Dianthus  ba  r bat  us) — Puccinia. 
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Sycamore  (Acer  pseudoplalanus)— Botrytis,  Calycella,  Ciliaria,  Coryne,  CoryneUa,  Cyto- 
spora, Diaporthe,  Diatrvpe,  Hysterium,  Lasiosphaeria,  Melasmia,  Naemospora,  Nectria,  Propolis, 
Rhytisma,  Trichosphaaria,  Tubercularia,  Xylaria  (2). 

Thistle,  Creeping  (Cirsium  arvense) — Ophiobolus,  Puccinia. 

Thistle,  Marsh  (C.  palustre)— Ophiobolus,  Puccinia  (2),  Synchytrium. 

Thistle,  Meadow  (C.  pratense) — Puccinia. 

Thistle,  Spear  (C.  lanceolatum ) — Puccinia. 

Twayblade  ( Listera  ovata) — Puccinia. 

Valerian,  Common  (Valeriana  officinalis) — Raniularia,  Uromyces. 

Valerian,  Marsh  (V.  dioica) — Ramularia,  Uromyces. 

Vetch,  Tufted  (Vicia  cracca) — Uromyces. 

Viola  ( V . cornuta) — Puccinia. 

Violet  (V.  canina  and  V . riviniana) — Phyllosticta,  Puccinia. 

Water  Dropwort,  Parsley  (Oenanthe  lachenalii ) Pleospora. 

Water  Mint  (Mentha  aquatica )■ — Puccinia. 

Water  Parsnip,  Lesser  (Sium  erectum ) — Septoria. 

Water  Pepper  (Polygonum  hydropiper) — Ustilago. 

Water  Plantain,  Great  (Alisma  plantago-aquatica ) — Raniularia 
White  Campion  (Lychnis  alba) — Puccinia. 

Willow,  Almond-Leaved  ( Salix  tnandra) — Disceila. 

Willow,  Crack  (S.  fragilis)— Melampsora. 

Willow,  Creeping  (S.  repens) — Cryptodiaporthe. 

Willow,  Purple  (S.  purpurea) — Cytospora,  Melampsora,  Myxosporium. 

Willow,  White  (S.  alba) — Coryne,  Cytospora,  Iorula. 

Willow  (see  also  Sallow). 

Willow-Herb,  Broad-Leaved  (Epilobium  montanum) — Erysiphe. 

Willow-Herb,  Great  (E.  hirsutum)— Clypeosphasria,  Dasyscypha,  Diaporthe,  Didyn.os- 
phieria,  Discosia,  Leptosphseria,  Puccinia,  Ramularia. 

Willow-Herb,  Marsh  (E.  palustre)— Ramularia. 

Willow-Herb,  Square-Stemmed  (E.  tetragonum) — Ramularia. 

Wistaria  ( Wistaria  sinensis)— Nectria,  Phomopsis,  Tubercularia. 

Wood  Spurge  ( Euphorbia  amygdaloides) — Phoma. 

Yellow  Flag  (Iris  pseudacorus)— Coniothyrium,  Didymellina,  Ectostroma,  Leptospharia. 
Vermicularia. 

Yellow  Loosestrife  ( Lysitnachia  vulgaris) — Phomopsis,  Septoria. 

Yellow  Meadow  Vetchling  ( Lathyrus  pratensts) — Erysiphe,  Uromyces. 

Yellow  Rattle  ( Rhinanihus  crista-galli) — Phoma,  Plasmopara. 

Yew  ( Taxus  baccata) — Fusicoccum. 

Fungi  : — 

Agaric  (undetermined)- — Tilachlidium. 

Boletus  sp. — Heterosporium. 

Boletus  edulis — Sepedonium. 

Chcetosphceria  phceostrotna — Hyaloscypha. 

Diatrvpe  bullata — Dialonectria. 

D.  stigma — Chastosphieria,  Dialonectria. 

Diatrypella  favacea— Calycella. 

D.  quercina — Polydesmia. 

Elaphomyces  variegatus — Cordyceps. 

Hebeloma  crustuliniforme — Verticillium. 

Helvetia  crispa — Didymopsis. 

Hypoxylon  fuscum — Polydesmia. 

H . hmveianum — Isaria,  Polydesmia. 

H.  multiforme — Polydesmia. 

Leptosphcrria  doliolum — Lasionectria. 

Melampsora  larici-caprearum — Darluca. 

Mycena  galericulata — Spinellus. 

Paxillus  involutus — Sepedonium. 

Phragmidium  violaceum — Hainesia. 

Polyporus  betulinus — Cladosporium,  Hypocrea. 

P.  squamosus — Ciliaria,  Dialonectria. 
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Puccinia  calthtecola,  P.  caricis,  P.  coronata , P.  orchidearum-phalar  id  is  (acidia  of)— Tuber- 
culina. 

Stereum  hirsutum — Hypomyces. 

Trametes  rubescens — Hypocrea,  Hypomyces. 

Uromyces  juttci  (acidia  of) — Tuberculina. 

Xylaria  hypoxylon- — Epidochium. 

Mycetozoa  : — 

Trichia  sp. — Tilachlidium. 

Insects  : — 

Aphis — Entomophthora. 

Flies — Empusa,  Entomophthora. 

Glow-worm  larva — Hirsutella. 

Leaf-hoppers — Cephalosporium,  Entomophthora. 

Moth  pupae — Cordyceps,  Isaria. 

Spider— Gibellula. 

Dung  (Birds) — Penicillium  ; (Wood  Mouse) — Penicillium  Rhyparobius  ; (Goat  and 
rabbit) — Stilbella. 

Feathers — Ctenomyces. 

Humus — Acetabula,  Aleuria  (2),  Ciliaria,  Disciotis,  Elaphotnyces,  Geoglossum,  Geopyxis, 
Helvella  (2),  Lachnea,  Leotia,  Macropodia,  Mitrophora,  Otiden  3),  Peziza  (2). 


ADDENDUM. 

Since  the  above  paper  was  written,  Mr.  T.  Petch  has  kindly  deter- 
mined three  particularly  interesting  species  collected  at  Wheatfen 
Broad,  viz.  two  entomogenous  fungi; — Isaria  tenuipes  Peck  parasitic 
on  moth  pupae  among  dead  leaves  in  the  Wood  (15/10/1938  and 
18/8/40)  ; Spicaria  prasina  (Maubl.)  Saw.  on  a noctuid  caterpillar 
clinging  to  grass,  August  1939;  and  a Pyrenomycete,  Dialonectria 
applanata  (Fckl.)  Petch  from  buckthorn  on  Two-acre  Marsh,  11/4  1940. 
The  first  two  constitute  additions  to  the  British  fungus  list. 
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IX 

NORFOLK  COUNTY  LIST  OF  FUNGI 

(Continued  from  Vol.  XV,  Part  I,  106-114). 

By  G.  J.  Cooke. 

Abbreviations  as  used  at  Vol.  XIV.  p.  469,  with  addition  of 
(H.B.D.)  =H-  B.  Davis. 

612.  Tricholoma  sejunctum  (Sow.)Fr.  U.  1884  list  (C.B.P.). 
Stratton  Strawless,  6/6/1912  ; Blofield,  8/1912. 

613.  T.  portentosum  Fr. — U.  1884  list  (C.B.P.).  Felthorpe, 
28/10/1904;  Framingham,  3/11/1914  and  11/11/1936;  Stratton 
Strawless,  4/10/1930  and  20/10/1932  ; Westwick,  17/10/1935  ; Stody 
Wood,  22/10/1936  ; Newton  St.  Faith’s,  14/10/1937  and  28/10/1937. 
Edible. 

616.  T.  resplendens  Fr. — U.  1884  list  (C.B.P.).  Stratton 
Strawless,  26/9/1904  ; Felthorpe,  24/10/1919  ; Framingham,  8/11/1927  ; 
Framingham  Chase,  5/10/1934  (B.M.S.)  ; Westwick,  17/10/1935. 

621.  T.  fulvum  (DC.)  Fr.— N.l.  “Common  in  fir  woods” 

(C-.B.P.,  1872).  Costessey  Common,  22/10/1921  ; Stratton  Strawless, 
4/10/1934  (B.M.S.)  ; Newton  St.  Faiths,  14/10/1937  ; Westwick, 

17/10/1935  ; Sprowston  V'ood,  10/10/1938. 

622.  T.  albo-brunneum  (Pers.)  Fr. — N.l.  1884  list  (C.B.P.). 
Westwick,  3/10/1934  (B.M.S.)  and  17/10/1935  ; Stratton  Strawless 
(B.M.S.)  ; Racecourse  W’ood,  Thorpe,  7/11/1934  and  28/11/1939  ; 
Framingham,  11/11/1936  and  Newton  St.  Faiths,  14/10/1937. 

624.  T.  ustale  Fr.— U.  1884  list  (C.B.P.).  Framingham, 
8/11/1927  and  16/10/1937  ; Saxlingham  Green,  9/10/1938. 

626.  T.  stans  F'r. — U.  Earlham  Park,  9/11/1927  ; Stratton 
Strawless,  11/11/1938  and  Framingham,  16/10/1937. 

627.  T.  rutilans  (Schaeff.)Fr. — F.C.  “ Costessey  and  Ditching- 

ham  ” (Sow.).  Salhouse,  15/10/1857  (R.W.).  “ Norf.  E.  and  N.C., 

1864  “ (Munford).  “On  fir  stumps,  Castle  Rising”  (C.B.P.,  1872). 
Felthorpe,  8/11/1911,  30/9/1913,  11/11/1914;  Horsford,  11/11/1914; 
Framingham,  8/11/1927  and  11/11/1936;  Rackheath,  27/11/1928; 
Felbrigg  Park,  30/9/1932;  Wdieatfen  Broad,  1934;  Sheringham, 
5/10/1932  ; Northrepps,  West  Runton,  Westwick  and  Sprowston, 
2-5/10/1934  (B.M.S.)  ; Stody  W'ood,  22/10/1936  ; Drayton  Wroods, 
5/11/1938  and  Drayton  Drewray,  11/11/1914.  This  species  shows  a 
good  deal  of  variation  in  colour  and  size. 

634.  T.  psammopum  Kalchbr.— U.  Framingham,  11/10/1935  ; 
Honingham,  12/11/1934;  Wheatfen,  12/  and  24/10/1935;  Drayton 
Woods,  18/11/1938. 

637.  T.  columbetta  Fr.— N.l.  1884  list  (C.B.P.).  Stratton 

Strawless,  26/9/1904  and  11/11/1938;  Framingham,  16/11/1931. 

638.  T.  scalpturatmn  Fr.— U.  1884  list  (C.B.P.).  Horsford 

Heath,  5-8/11/1910. 

639.  T.  imbrication  Fr.— N.l.  1884  list  (C.B.P.).  Felthorpe, 
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1/10/1912;  Drayton  Drewray,  8/11/1914;  Mousehold  Heath,  4 11 
1927,  2/12/1935  and  7/10/1938  ; Drayton,  31/12/1937  and  13/12/1938  ; 
Racecourse  Wood,  Thorpe,  28/11/1939. 

640.  T.  vaccinum  (Pers.)  Fr. — U.  Ringstead  Downs,  1872 
(C.B.P.).  Mousehold,  2/12/193 5. 

644.  7\  terreum  (Schaeff.)  Fr— V.C.  “ Common  ” (C.B.P.  in 

list,  1872).  \ ery  abundant  on  Horsford  Heath,  5-10/11  1910; 

Holt,  12/1927  (C.  P.  Petch),  27/8/1936  (G.  J.  C.)  ; Westwick,  17/10/ 
1935  ; Stoke  Holy  Cross  Park,  20/10/1935  ; Great  Melton,  9/10/1935  , 
Drayton,  10  and  11/1938  and  as  late  as  31/12/1937  ; West  Runton, 
24/9/1938;  Racecourse  Wood,  Thorpe,  14-28/11/1939.  The  var! 
atrosquamosum  Chev.  was  found  at  the  “ Roman  Camp,”  West  Runton 
29/9/1932. 

645.  7 . argyraceum  (Bull.)  hr. — F.C.  Racecourse  Wood,  Thorpe, 
7/11/1934;  Framingham,  30/12/1934;  Bluestone  Wood,  Heydon,’ 
2/10/1937  ; Drayton,  October  to  December,  various  years  ; Felbrigg 
Great  Wood,  12/10/1938  ; Sprowston  Wood,  10/10/1938  ; Eaton 
cemetery,  9/11/1939  and  7/1940. 

646.  T.  chrysites  (Jungh.)  Gillet— U.,  but  fairly  frequently  met 
with  in  some  seasons.  Ringland,  17/11/1932;  West  Runton,  29/9/ 
1932  ; Westwick,  17/10/1935  ; Sprowston  Wood,  15/10/1938  ; Dray- 
ton, in  a spruce  wood,  5/11/1938. 

647.  T.  orirubens  Quel— R.  Felbrigg  Woods,  24  8 1913, 
Carleton  Rea.  Under  beeches  at  Westwick,  3/11/1934. 

T.  immundum  Berk.  = (1024.  Collybia  fumosa  (Pers.)  Quel. 
Recorded  from  Bawsey  and  Castle  Rising  Heath  in  November  1898 
by  C.  B.  P. 

648.  T.  triste  (Scop.)  Fr. — Ringstead  Downs,  29/8/1902  (C.B.P. ). 

649.  T.  tnurinaceum  (Bull.)  Fr— North  Wootton,  1872  (C.B.P.). 

652.  T . macrorhizum  (Lasch)  Fr— 1884  list  (C.B.P.)  and  Cke. 

lllustr.  No.  87,  t.278. — Ring’s  Lynn. 

657.  T.  cuneifolium  Fr. — U.  Ashwicken  Heath,  1872  (C.B.P.). 
North  Heigham,  Norwich,  Octobers  1911,  1912  and  1913,  growing  in 
a garden  border.  Drayton  Brecks,  25/11/1936. 

658.  T.  amplutn  (Pers.)  Rea — R.  On  a rubbish  dump,  Carrow 
Works,  Norwich,  8/11/1933. 

659.  T.  saponaceum  Fr— U.  1884  list  (C.B.P.).  Colney  Park, 
16/6/1936.  The  var.  atrovirens  (Pers.)  Quel,  at  the  " Roman  Camp,” 
West  Runton,  12/10/1938. 

663.  T.  virgatum  Fr— U.  Framingham,  3/11/32  and  25/12/1934. 

666.  T.  sulphureum  (Bull.)  Fr— C,  Folly  Wood,  Rising,  1872 
(C.B.P.).  In  some  woods  and  in  certain  seasons  very  common. 
Localities  include  Felthorpe,  Stratton  Strawless,  Framingham,  West- 
wick, Easton  Hall  Woods,  Sheringham  Woods,  Lion’s  Mouth,  Felbrigg, 
St.  Faith’s  Common  and  Wheatfen  Broad  ; found  September  to 
November. 

667.  T.  bufonium  (Pers.)  Fr. — R.  Massingham  Heath.  17/9/ 
1894;  Docking,  23/9/1896  and  East  Winch,  22/10/1896  (C.B.P.). 
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Amongst  moss  on  sand  dimes,  Scolt  Head  Island.  18/5/193-  (E.A  h ) 
668.  T.  lascivum  Fr.-1884  list  (C.B.P.).  The  var.  robmtu.n 
Cke.,  Cromer,  May,  1882  (Cke.  Illustr.  No.  99,  t.217). 

669  T.  inamcenum  Fr. — 1884  list  (C.B.P.). 

676'  T.  carneurn  (Bull.)  Fr. — R.  1884  list  (C.B.F.).  Melton 
Beck,  near  Norwich,  8/10/1935  and  Mousehold,  26/9/1938 

678.  T.  gambosum  Fr.— F.C.  " Abundant  in  meadows  roun 
Lynn,  May  and  June;  1872  list  (C.B.P.).  1 his  *ted‘ 

George’s  mushroom,  a well-known  edible,  is  not  general  y i b ' 

but  is  fairly  certain  of  appearance  in  particular  areas,  although  hmitec 
in  numbers  and  distinctly  so  in  duration.  May  and  ear  > J ’ 
occasionally  as  early  as  April.  Localities  include  Racecourse  Mood. 
Thorne  5/6/1922  (B.M.S.),  Reffley  near  King  s Lynn,  6/6/1930  (B.i  • ■)■ 
lntwood,  Stoke  Holy  Cross.  Start's  Kill  at  Shoteshanp  Stratton 
Strawless,  Hainford.  Harford  Hill  at  Lakenham  and  Keswick,  (G.J.C.). 

Drayton,  25/4/1932  (H.B.D.).  , , ... 

679  T.  Georgii  (Clus.)  Fr. — U.  " A pasture  at  Garveston  ( K.I  ., 

c 1866).  Beeston  Regis,  8/5/1936;  Harford  Hill,  Lakenham, 
17/5,1937  and  Rackheath  Hill.  9/5/1937.  Very  near  to  No.  679,  yet  a 

hStl688  7\  oreinum  Fr.— Sandringham,  10/1899  (C.B.F.). 

689.  T.  alburn  (Schaeff.)  Fr.— N.I.  Occurring  in  two  forms; 
a heavily  built  one  with  irregular  pileus  and  thick  stem,  and  a hg  ter 
one  with  thinner  stem  and  regular  convex  cap.  Framingham,  / , 

1931  16/119131  and  11/10/1935  ; Drayton,  20/10/1931  ; Shenngham, 
23/11/1932  and  30/10/1936  ; Stody  Wood,  22/10/1936  ; Hornmgham, 
6/11/1936  and  Wheatfen  Broad,  6/11/1936.  The  var.  casanatum  hr. 

was  recorded  in  1884  list  (C.B.P.).  RM 

691  T acerbum  (Bull.)  Fr.— Westwick,  3/10/1934  (B.M.S.). 

695  T irinum  Fr.-Growing  under  trees  bordering  pasture,  by 
the  road  side  at  Dunston,  17-21/10/1935  and  at  Burntfen,  Hoveton, 

lM10696  35T  personatum  Fr.— N.I.  Norfolk,  c.  1848  (R.W.). 

“Common  in  autumn,  growing  in  the  same  rings  as  T 
occupied  in  spring.  It  is  called  locally  ' Blue-legs  (C.B.I  m 187. 
list\  P We  do  not  find  this  well-known  edible  species  so  common  \ 
in  east  Norfolk  as  apparently  Plowright  did  in  the  Lynn  district. 
Newton  St.  Faith's,  7/9/1927  ; Holt,  12/1927  (C.  P.  Petch)  ; Dunstoi 
Park.  28/10/1938  ; Eaton.  6/11/1927,  20/10  and  3,11,1939  onuaua  y 
plentiful  on  rough  pasture),  a few  m the  same  place  27/10/1940 
more  7/11/1940,  but  nothing  like  so  numerous  as  in  the  previous  year, 
though  some  specimens  very  large.  Easton  6,1 1/1936  ; Kettenngham, 

8 T glauco-canum  Bres.— U.  Sandringham.  10/1899  (C.B.P.). 

Bluestone  Wood.  Hey.lon,  2/10,1937:  Wrexham  Avenue  (under 
beeches)  3/10/1937.  The  occurrence  of  certain  species  such  as  us 
in  widely  separated  localities  about  the  same  time,  followed  by  non- 
occurrence for  some  time,  is  puzzling. 
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699.  / . nudum  (Bull.)  Fr.— Y.C.  A very  plentiful  and  widely 

distributed  species  throughout  the  county,  but  apparently  not  recog- 
nised as  an  edible  in  Norfolk,  unless  mistaken  for  No.  696.  “ A 

specimen  found  on  Rising  Heath  measured  7 inches  across  the  pileus.” 
(C.B.P.,  1872).  This  probably  was  var.  majus  Cke. — see  below — G.J.C. 
Most  usually  found  amongst  dead  leaves,  especially  on  heaps,  October 
to  December,  but  occasionally  in  spring  months.  Localities  include  : 
Stratton  Strawless,  Drayton  (under  beeches),  Sprowston  Wood, 
Ringland  Hills,  Eaton  (under  privet  fence),  Dunston  Common,  Fram- 
ingham. Hellesdon  (H.B.D.),  Earlham  Park.  Drayton  Rectory  Wood 
(H.B.D.),  Northrepps  (B.M.S.),  Wheatfen  Broad,  Colney  Park,  Shering- 
ham.  Mousehole!,  Honingham  Brecks,  Easton,  Blakeney  Downs, 
( unnell’s  Pit,  Eaton,  and  Racecourse  Wood  at  Thorpe.  The  var. 
majus  ( ke.  occurred  at  Lower  Hellesdon,  with  pilei  8-9  inches  diam., 
September,  1938  (H.B.D.).  Var.  lilaceum.  Quel.,  EarlhamPark,  on 
leaf-soil  heaps,  8/31/1933  et.  sub. 

700.  T.  cinerascens  (Bull,  non  Fr.)  Quel. — N.l.  Felthorpe, 
11  10  1904  ; Westwick,  5/10/1933  ; Stratton  Strawless  and  Sprowston, 
4-5  10/1934  (B.M.S.)  ; Wheatfen  Broad,  24/10/1935  ; Racecourse 
Wood.  Thorpe,  14/11/1939;  Bixley  Wood,  7/8/1936;  Lion’s  Mouth, 
Felbrigg,  12/10/1938;  Honingham  Brecks,  5/11/1937;  Easton,  5 11 
1937  ; Saxlingham  Green,  9/10/39. 

701.  T.  paneeolum  Fr. — N.L  King’s  Lynn,  1881  (Cke.  lllustr.  No. 

117,  t.97).  1884  list  (C.B.P.).  Roydon  Common,  22/10/1902  (C.B.P.). 

Costessey  Park,  9/12/1913;  Attlebridge,  15/11/1916;  Mousehold, 
6/11/1927  and  20/11/1928  ; Dunston,  19/10/1930  ; Beeston  Regis 
Common  and  Sheringham,  October-November,  1936;  Eaton,  8/11 
1936;  Easton  Pit,  25  10/1938.  Var.  ccespitosum  Bres.,  Earlham 
Park,  19/12/31. 

704.  T.  grammopodium  (Bull.)  Fr. — N.L  “ Common,  1872  ” 
(C.B.P.).  Stratton  Strawless,  4/10/1 934  (B.M.S.)  ; Gt.  Yarmouth 
Denes,  15/10/1935  (E.A.E.)  ; Burntfen,  Hoveton,  25/10/1935;  Dun- 
ston, 20/10/1935  ; Colney  Park,  16/10/1935  and  30/9/1937  ; Honing- 
ham Brecks,  6/11/1936  ; Earlham  Park,  6 10/1937  ; Bluestone  Wood, 
Hevdon,  2/10/1937.  This  is  not  very  different  from  No.  705,  but  not 
nearly  so  frequent  in  its  occurrence. 

705.  T.  melaleucum  (Pers.)  Fr. — Y.C.  North  Wootton,  5 1871 
(C.B.P.).  Framingham,  20/9/1904;  Ringland  Hills,  5/10/1910  and 
23,9  1914;  Stratton  Strawless,  28/9/1904,  and  4/10/1934  (B.M.S.); 
Sprowston  Wood,  11/10/1911;  Arminghall,  13/10/1919;  West 
Runton,  11/10/1932  and  24/9/1938;  Westwick,  3 10/1934  (B.M.S.); 
Stody  Wood,  22/10/1936  ; Honingham  Brecks,  6/11/1936  ; Taverham 
Heath,  13  11/1931  ; Earlham  Park,  30/11/1934,  6/12/1934  and  4 11 
1936  ; Bawburgh  Hangings,  6/11/1936  ; Drayton,  15/10/1938, 
5/11/1938,  3 and  31/12/1937,  24/10/1940  (H.B.D.)  ; Easton,  5/11/1937  ; 
Eaton  Links,  10/10  1939  ; Bluebell  Hole,  Eaton,  17  10  1939,  3/11  1939 
and  26  10/1940  ; Wheatfen  Broad,  10  and  11/1939.  Yar.  ad str ingens 
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(Pers.)  Ouel. — N.I.  Horsford,  24/10/1919;  Woodlands  laik, 

Heigham,  14/6/1912. 

706.  T.  porphyroleucum  (Bull.)  Fr.— U.  Woodlands  Park, 
Heigham,  14/10/1912  and  22/10/1919  ; Horsford  Heath,  24/10/1919  ; 
Westwick,  9/10/1933. 

707.  T.  polioleucum  Fr. — U.  Drayton  Brecks,  18/11/1938  and 
12/10/1940. 

710.  T.  brevipes  (Bull.)  Fr.— U.  1884  list  (C.B.P.).  Drayton 
Rectory  Wood,  1931  (H.B.D.)  ; Sheringham,  30/10/1936.  Mostly 
seen  in  the  coastal  region  of  north  Norfolk. 

711.  T.  humile  (Pers.)  Fr.— R.  1884  list  (C.B.P.).  Earlham 
Park,  30/11/1934  and  4/11/1936.  Ver.  evectum  Grove,  Earlham  Park, 
18/11/1933. 

712  T.  exscissum  Fr.— N.I.  Cromer,  5/1882  (C'ke.  Ulustr.  No. 
123, 1. 171).  1884  list  (C.B.P.).  Taverham,  9/12/19311  ; Wey  bourne  cliffs, 
12/5/1913  ; Earlham  Park,  6/12/1928  ; Sheringham,  30/10/1936,  etc. 
Not  uncommon  on  the  open  downs  and  pastures  of  north  and  north- 
west Norfolk. 

713.  T.  subpulverulentum  (Pers.)  Fr. — U.  1884  list  (C.B.P.). 
Mundesley  cliffs,  9/1 1/1919.  Possibly  overlooked  as  a form  of  No.  7 12, 
but  distinguishable  by  the  cream-tinted  spores. 

714.  T.  sordidum  (Schum.)  Fr. — F.C.  1884  list  (C.B.P.). 

Probably  often  overlooked  as  a discoloured  or  pale  form  of  No.  699, 
but  distinguished  by  the  cream-coloured  spores.  Normally  appearing 
in  October  and  November  and  occasionally  in  December.  Localities 
include:  Horsford,  Earlham  Park.  Drayton  Rectory  Wood  (H.B.D), 

Westwick  (B.M.S.),  Bawburgh  Hangings  and  Quarry,  Beeston  Regis 
Common,  Eaton,  Easton  and  Wheatfen. 

718.  Entoloma  sinuatum  Fr. — 1884  list  (C.B.P.).  Poisonous. 

719.  E.  lividum  (Bull.)  Fr.— 1884  list  (C.B.P.).  Poisonous. 

720.  E.  prunuloides  Fr. — U.  Buxton  Heath,  Hevingham,  7,9 
1933.  (E.A.E.  and  G.J.C.)  ; Beeston  Regis,  8/5/1936  (E.A.E.). 

722.  E.  repandum  (Bull.)  Fr. — Ashwicken,  28/9/1897  (C.B.l  .). 

723.  E.  erophiium  Fr. — Ashwicken,  24/9/1904  (C.B.P.). 

724.  E.  placenta  (Batsch)  Fr. — 1884  list  (C.B.P.). 

727 . E.  Bloxamii  Berk. — R.  1884  list  (C..B.P.)  Buxton  Heath. 
Hevingham,  4/10/1934  (B.M.S.). 

736.  E.  jubatum  Fr.— 1884  list  (C.B.P.).  Holt,  12/1927  (C  . P 
Petch).  It  is  probable  that  the  above  records  refer  to  No.  721  (E 
porphyrophcBum  Fr.). 

740.  E.  bulbigenum  B.  and  Br.— 1884  list  (C.B.P.),  probably- 
referring  to  the  specimens  from  Mattishall,  October  1881  (Cke.  Ulustr. 
No.  324,  t.  315,  as  E.  Persoonianus  Du  Port). 

744.  E.  clypeatum  (L.)  Fr. — N.I.  Abundant  in  spring 
(C.B.P.,  1872).  Drayton  Brecks,  May,  1933,  -35,  -36,  -37,  -38  and 
-39  (H.B.D.)  ; Eaton,  May,  1933  to  -40  ; Flordon  Common,  27/6/ 
1936  ; Sheringham,  10/5/1938.  Edible. 

746.  E.  rhodopolium  Fr.— U.  1884  list  (C.B.P.).  Racecourse 
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Wood,  Thorpe,  5/6/1922  (B.M.S.)  ; Beech  Grove,  Drayton,  May,  1933  ; 
Stratton  Strawless,  4/10/1934  (B.M.S.)  ; IToningham,  25/7/1936. 

Suspected  of  poisonous  properties. 

749.  E.  costatum  Fr. — “ Very  common  ” (C.B.P.  in  1872  list). 
It  is  difficult  to  say  whether  the  species  called  thus  by  Plowright 
accords  with  the  modern  view  of  E.  costatum  or  is  really  a form  of  No 
750. 

750.  E.  sericeum  (Bull.)  Fr. — V.C.  “ Common  ” (C.B.P.,  1872 
list).  \ ery  abundant  on  lawns  and  pastures  everywhere  throughout 
the  county.  It  occurs  in  several  forms,  singly  or  sometimes  sub- 
caespitose.  Oftenest  found  in  autumn  (August  to  December),  but 
sometimes  also  in  April.  Loclities  include  : Ringland  Hills,  Stratton 
Strawless,  Hainford,  Mousehold,  West  Runton,  North  Denes  at  Gt. 
\ armouth,  Drayton  Brecks,  Great  Melton,  Bawburgh,  Framingham, 
Felbrigg  Park,  Easton,  Earlham  Park,  Eaton,  St.  Faith’s  Common, 
Buxton  Heath  at  Hevingham,  and  Wheatfen  Broad. 

752.  E.  nidorosum  Fr. — R.  1884  list  (C.B.P.).  Wheatfen 
Broad,  24/10/1935  and  29/10/1939.  Suspected  of  poisonous  properties. 

. ...  E.  turbidum  (Fr.)  Quel. Specimens,  probably  of  this  species, 

not  yet  recorded  in  literature  for  Britain,  but  also  found  in  the  south 
of  England  this  year  by  A.  A.  Pearson,  occurred  in  short  turf  on 
Blakeney  Downs,  23/10/1940. 

Hebeloma  Fr. — A genus  containing  several  species  generally 
regarded  as  poisonous.  As  none  of  the  species  have  brilliant  colouring 
on  the  cap  and  the  gills  are  of  dull  brownish  hue,  it  is  well  for  amateurs 
to  be  reminded  that  there  are  several  such  quite  common  dull  brownish 
kinds  which  grow  in  open  glades  ; these  must  be  carefully  distinguished 
from  species  of  Psaliota,  classed  as  “ mushrooms.” 

756.  Hebeloma  sinuosum  Fr. — R.  Stratton  Strawless,  4/10/1934 
(B.M.S.). 

757.  H,  fastibile  Fr. — F.C.  (?  Salhouse)  6/10/1848)  R.W.) 

” Common  ” (C.B.P.  1872  list).  Stratton  Strawless,  October,  1913  ; 
Ringland,  6/10/1920  ; Felthorpe,  8/10/1920  ; Costessey  Park,  17/10/ 
1923  ; West  Runton,  5/ 10/1932  and  by  B.M.S.  2/10/1934  ; Newton 
St.  Faith’s,  28/10/1937  ; Ketteringham,  18/10/1938.  Poisonous. 

759.  H.  glutinosum  (Lindgr.)  Fr.  ( = Flammula  lenta  (Pers.)  Fr. 

sec.  Quel.) — C.  1884  list  (C.B.P.).  October — November.  Localities 
include  : Felthorpe  woods,  West  Runton  woods,  Row  Heath  at 

Beeston  Regis,  Sheringham  Woods,  Hainford,  West  wick,  Wheatfen 
Broad,  Drayton,  Ketteringham  and  Honingham  Brecks. 

760.  H.  testaceum  (Batsch)  Fr. — U.  1884  list  (as  “ subtestaceus 
Batsch  ”),  C.B.P.  Deighton  Hills,  Attlebridge,  26/9/1913  ; Felthorpe 
woods,  8/10/1920  ; Newton  St.  Faith’s,  27/10/1937. 

761.  H.firmum  Fr. — 1884  list  (C.B.P.). 

764.  H.  versipelle  Fr. — 1884  list  (C.B.P.). 

766.  H.  mesophceum  Fr. — C.  1884  1st  (C.B.P.).  Ryston,  in 
great  quantity,  late  October,  1889  (J.  M.  du  Port).  September  to 
November.  Localities  include  : Horsford  Heath,  Eaton,  West  Run- 


226 


Norfolk  County  List  of  Fungi 


ton,  Westwick,  Stratton  Strawless,  Sprowston,  Framingham  Chase, 
2-5/10/1934  (B  M.S.)  ; Drayton,  Newton  St.  Faith's,  Kettenngham, 
Easton,  Felbrigg,  Racecourse  Wood  at  Thorpe,  Wheatfen  Broad  and 
salty  hollows  on  Horsey  marshes.  The  var.  minus  Cke.  has  been  fount 
at  Horsford  Heath,  17/10/1919  and  Wheatfen,  9/1938,  Eaton,  a/12/  • 

768.  H.  sinapizans  (Paul.)  Fr.— U.  Mattishall,  Oct.  1883,  Du 
Port  (Cke.  Illustr.  No.  455,  t.  413).  1884  list  (C.B.P.).  Sprowston 

Wood,  13/10/1910  and  10/10/1938  ; Ringland,  6/10/1920 

768.  H.  crustuliniforme  (Bull.)  Fr.  V C.  1884  lis  ( 

Ryston,  in  great  quantity,  18/10/1889  (J.  M.  Du  Port).  Fount 
August  to  November,  sometimes  in  large  quantities  on  bare  soil,  eg- 
Drayton,  24/10/1940  (H.B.D.).  Localities  include  : Stratton  Strawless 

Sprowston  Wood,  4-5/10/1934,  B.M.S.,  Attlebridge  Woods  Beech 
Grove  at  Drayton  and  Drayton  woods,  Kettenngham,  Westwick,  Holt 
woods  Newton  St.  Faith’s,  Bluestone  Wood  at  Heydon,  Framing  ram, 
Honingham  woods,  Cunnell's  Pit  at  Eaton,  Wheatfen  Broach  Poison- 
ous. Var.  minus  Cke.  : Stratton  Strawless,  5/11/1910  ; Household, 

29/11/1934;  F'ramingham,  11/10/1935  and  Wheatfen  Broad,  24/10/ 

1935 

771.  H.  datum  (Batsch)  Fr.— R.  WTieatfen  Broad,  14/10/1935 

772^  H.  longicaudum  (Pers.)  Fr. — N.I.  1884  list  (C.B.P.). 
Horning  Ferry,  21/10/1928  ; Framingham,  28/9/1938  ; Cunnell’s  Pit, 

Eaton,  26/10/1940.  Said  to  be  edible. 

773.  H.  radicatum  (Cke.)  Maire— R.  Ringland  Woods,  18/11/ 

1932. 

783  Hypholoma  sublateritium  (Schaeff.)  Fr.— F.C.  Salhouse, 

8/12/1848  (R.W.).  “Not  very  common”  (C.B.P.,  1872).  Stratton 
Strawless,  26/9/1904  and  3/10/1905  ; Horsford  Heath,  511111910  ; 
Trowse,  4/6/1922  (B.M.S.)  ; West  Runton,  Holt  and  Kelling,  2/10/1934 
(B.M.S.)  ; Sheringham,  22/10/1937  ; Sprowston  Wood,  20/5/1937  ; 
Drayton  Woods,  15/10/1938  and  WTieatfen  Broad,  24/10/1935  and 
5/11/1939.  Var.  pomposum  Fr.,  on  an  oak  stump  at  Intwood.  ai. 
squamosum  Cke.  at  Sparrow  Lane,  Framingham,  11/11/1936  and 

784.  H.  capnoides  Fr. — North  W,,ootton,  1872  (C.B.P.)  , West 
wick,  3/10/1934  (B.M.S.). 

785.  H.  epixanthum  Fr.— Stratton  Strawless,  4/10/1934  (B.M.S.) 
787  H fasciculare  (Huds.)  Fr. — V.C.  Salhouse,  c.  1848  (R.W.)  , 

Sprowston,  on  a gate  post  (K.T.)  ; Diss  area,  Mr.  Amyot  (GRP 
1872  list)  ; Scoulton,  23/6/1875  and  Brandon,  11/1876  (C.B.P.l 
C B.P.  states  in  his  1872  list  that  “ this  is  by  far  the  most  common 
agaric  in  W^est  Norfolk.”  We  agree  that  it  is  exceedingly  common, 
but  would  say  there  are  a few  other  species  almost  equally  so  m the 
eastern  half  of  the  county.  Found  in  most  months,  March  to  December. 
Localities  include  : Stratton  Strawless,  St.  Stephen’s  churchyard  in 

Norwich,  Drayton  Drewray,  Holt;  Woodbast wick  and  Thorpe,  3-5/6/ 
1922  (B.M.S.),  Bawsey  and  North  Wood,  7/6/1930  (B.M.S.),  Mousehole! 
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Wheatfen  Broad,  Yarmouth  North  Deens,  Newton  St.  Faith's  Common 
Framingham,  Eaton,  Dunston,  Sheringham,  Crome’s  Broad  at  Ludham, 
]■  elbrigg  Great  Wood,  Bawburgh  Hangings,  Honingham  Brecks, 
Drayton  Woods. 

790.  H.  dispersion  Fr. — U.  Drayton  Drewray,  20/10/1910  ; 
Westwick,  5/10/1933  ; Sprowston  Wood,  5/10/1934  (B.M  S ) • Stodv 
Wood,  22/10/1936. 

794.  H.  lacrymabundum  Fr.— U.  Salhouse,  21/11/1849  (R.W.)  ; 
Reffley  Wood,  1872  (C.B.P.)  ; Strumpshaw,  14/11/1911  ; Sheringham, 
22/10/1937  ; Dunston  Woods,  17/10/1940. 

795.  H.  pyrotrichum  (Holmsk.)  Fr. — 1884  list  (C.B.P.). 

796.  H.  velutinum  (Pers.)  Fr.— N.I.  South  Wootton,  1872 
(C.B.P.)  ; Carr’s  Hill,  Costessey,  26/10/1921  (small  var.)  ; Reffley, 
.8/6/1930  (B.M.S.)  ; Westwick  Woods,  3/10/1934  (B.M.S.)  ; Hether- 
sett  Hall  Park,  7/5/1937  ; Great  Melton  Park,  9/11/1935  ; Wroxham 
Avenue,  1/7/1937;  Easton,  5/11/1937;  Mousehold,  21/11/1938  and 
Saxlingham  Green,  9/10/1938.  Var.  leiocephalum  B.  and  Br  Ranworth 
29/8/1934. 

800.  H.  Candolleanum  Fr.— ( = H . appendiculatum  of  British 
authors) — N.I.  1884  list  (C.B.P.).  Costessey  Common,  28/9/1921  and 
26/10/1921  ; Carr’s  Hill,  Costessey,  22/10/1921  ; Drayton  Rectory 
Wood,  10/8/1932  (FI.B.D.)  ; Framingham,  28/9/1933  ; Westwick, 
3/ 10/1933  ; Honingham  Brecks,  8/9/1934  and  5/11/1937  (woods," 
9/11/1937);  Cromer,  21/9/1935  ; Costessey,  23/6/1937  ; Saxlingham 
village,  27/7/1937  and  Green,  9/8/1938  ; Wheatfen  Broad,  27/8/1937 
and  Stoke  Holy  Cross  Park,  20/7/1938. 

801.  H.  appendiculatum  (Bull.)  Fr. — “ Not  uncommon  ” (C.B.P., 
1872  list).  Woodbastwick  and  Thorpe,  3-5/6/193 2 (B.M.S.)  ; Refflev, 
8/6/1930  (B.M.S.)  ; Westwick,  3/10/1934  (B.M.S.). 

803.  H.  leucotephrum  B.  and  Br. — 1884  list  (C.B.P.)  ; Hunstan- 
ton Park  Gardens,  25/8/1921. 

804.  H.  cgenulum  B.  and  Br. — 1884  list  (C.B.P.). 

806.  H.  hydrophilum  (Bull.)  Fr. — C.  Denver,  30/11  1886 
(C.B.P.)  ; Mattishall,  1889  (J.  M.  Du  Port).  Found  September  to 
December.  Localities  include  : Bawburgh,  Drayton,  Stratton  Straw- 
less, Plumstead  Woods,  Nortlirepps,  West  Runton,  Westwick,  Beeston 
St.  Andrew,  W heatfen  Broad,  Sheringham  \\  oods,  Framingham 
Honingham  Brecks  and  Woods,  Newton  St.  Faith’s  Common,  Earlham, 
Dunston  Common,  Lion  Wood  at  Thorpe,  Saxlingham  Green,  Felbrigg 
Great  Wood. 

. ...  H.  polytricha  Fr. — This  fairly  common  species  has  in  the 
past  been  confused  by  mycologists  with  Psilocybe  uda  (Pers.)  Fr.,  No. 
1150.  In  bog,  Perch  Lake  Wood  at  Westwick,  4/10/1933  ; bog  on 
Newton  St.  Faith’s  Common,  15/10/1937  and  Ringland,  July,  1935. 
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OBITUARY. 

MISS  E.  L.  TURNER. 

Miss  E.  L.  Turner’s  many  friends  will  have  learnt  with  deep 
sorrow  of  her  death,  which  took  place  at  her  home  in  Cambridge 

on  August  14th  at  the  age  of  74. 

Miss  Turner,  as  is  well  known,  was  one  of  the  pioneers  o 
bird  photography.  Much  of  her  work,  for  which  she  was 
awarded  the  gold  medal  of  the  Royal  Photographic  Society, 
was  done  in  Norxolk,  where  she  spent  a part  of  each  year, 
living  in  a houseboat  on  Hickling  Broad.  Cheerfully  enduring 
exposure,  hardship,  and  fatigue  which  would  have  daunted 
most  of  her  sex  in  those  days,  and  working  with  cameias 
and  appliances  which  nowadays  would  be  deemed  who  \ 
inadequate,  she  obtained  results  which  at  the  time  were 
unsurpassed,  and  even  now  compare  not  unfavourably  with 
the  work  of  the  present  day.  One  of  her  successes  was  photo- 
graphing, in  1911,  the  first  young  Bitterns  known  to  have 
been  hatched  in  Norfolk  since  the  return  of  this  species  to 
the  county.  Through  bird  photography  she  learnt  to  become 
a competent  held  ornithologist,  and  her  books  on  birds— 
particularly  Broadland  Birds — are  not  only  valuable  recoids 
of  accurate  observation  but  are  written  with  a characteristic 
literary  charm.  She  became  a member  of  the  Norfolk  and 
Norwich  Naturalists’  Society  in  1906  and  was  its  President 
in  1921 — 22,  the  subject  of  her  address  being  “ The  Status 
of  Birds  in  Broadland. 

In  1923  she  undertook  the  duties  of  watcher  for  the  National 
Trust  on  Scolt  Head  Island.  Here  she  lived  for  18  months 
in  the  watcher’s  hut  and  collected  the  material  for  her  book 
Bird  Watching  on  Scolt  Head.  She  was  one  oi  the  hist  women 
to  be  elected  a Fellow  of  the  Linnean  Society  and  was  one 
of  the  hrst  honorary  lady  members  of  the  British  Ornitho- 
logists’ Union.  , , , 

It  is  not,  however,  for  her  attainment  but  for  herself  that 

Miss  Turner  will  be  best  remembered  by  her  friends,  for  she 
had  qualities  which  endeared  her  immediately  and  usually 
permanently,  to  all  with  whom  she  came  into  contact.  Notable 
amongst  these  were  her  appreciation  of  beauty,  her  sense  of 
humour,  her  almost  childlike  zest  for  the  good  things  of  life 
and  her  indomitable  pluck.  Even  the  loss  of  sight,  which  in 
the  last  two  years  of  life  cut  her  off  from  all  she  cared  for,  left 

her  courage  undimmed. 

She  will  not  soon  or  easily  be  forgotten. 


B.  B.  R. 
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REPORT  OF  THE  YEAR’S  WORK,  1940-41 
By  the  Hon.  Secretary 

Although  no  fixtures  could  be  arranged  for  the  summer 
and  autumn  of  1940,  the  Society  was  able  to  hold  meetings 
at  Norwich  Castle  Museum  in  the  early  months  of  1941 , through 
the  kind  co-operation  of  the  Curator,  Miss  (1.  V.  Barnard. 
These  took  place  as  follows  : — 

1 ebruary  1st  . sound  films  of  Common  Buzzard  nesting 
m Wales,”  “Life-history  of  the  hawthorn  sawfly  ” and 
“ Geology  and  natural  history  of  heath-land.” 

March  1st  : sound  films  of  “ Centipedes  and  their  allies,” 

Some  climbing  plants  and  " (ieologv  and  natural  history  of 
down-land.  Mr.  G.  J.  Cooke  exhibited  a specimen  of  the 
scarlet  cup-fungus,  Geopyxis  coccinea  and  gave  an  account  of 
its  history  in  the  Norwich  district. 

March  29th:  sound  films  of  "Marshland  birds,”  “Great 
Tit  ” and  “ Tawny  Owl.” 

May  10th  : Annual  Meeting,  at  which  the  retiring  president, 
Mr.  J.  A.  Steers,  M.A.,  delivered  his  presidential  address.  Mr. 
E.  C.  Keith  was  elected  president  for  1941-42  and  Mr.  H.  E. 
Hurrell,  F.R.M.S.,  president-elect  for  the  following  year  ; the 
rest  of  the  officers  were  re-elected.  Miss  A.  M.  Geldart,  Mr. 
A.  J.  Rudd  and  Mr.  H.  E.  S.  Upcher  were  elected  to  serve  on 
the  committee  for  three  years  in  the  places  of  members  retiring 
by  rotation,  Miss  F.  W.  Burton  to  serve  for  one  year  and  Miss 
O.  V.  Barnard  to  be  an  ex-officio  member  of  the  committee. 
Miss  Geldart  and  Mr.  F.  C.  Hinde  were  unanimously  elected 
honorary  members,  in  recognition  of  their  services  to  the  Society. 

Six  new  members  were  elected  during  the  year. 

The  committee  directed  the  disposal  of  surplus  early  parts  of 
the  T ransactions,  not  more  than  25  copies  of  any  part  of 
Volumes  1 to  XII  being  retained  ; where  sufficient  copies  were 
available,  15  of  each  part  have  been  stored  at  Miss  Geldart  s 
house,  the  remainder  being  lodged  half  at  the  Society's  library 
ancl  half  elsewhere  during  war-time. 

The  sum  of  £5  from  the  Society’s  funds  has  been  contributed 
towards  the  cost  of  photographing  typical  Norfolk  woodlands. 
This  work  has  been  undertaken  by  Mr.  Reginald  Gaze  and 
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is  supported  by  the  Norfolk  branch  of  the  Society  for  the 
Preservation  of  Rural  England. 

II 

THE  JUNIOR  BRANCH  OF  THE  NORFOLK  AND 
NORWICH  NATURALISTS’  SOCIETY. 

Annual  Report,  1941 

The  Junior  Branch  is  primarily  intended  for  those  young 
people  who  being  at  School  or  College  are  unable  to  attend  the 
Meetings  of  the  Senior  Society,  but  others  interested  are 
eligible. 

The  Annual  Subscription  is  2s.  6d. 

The  present  Membership  numbers  81. 

Ten  members  joined  during  the  year  and  one  member 
resigned. 

Owning  to  transport  difficulties  only  one  meeting  was  held 
during  1941. 

April  23rd,  1941. — Members  and  friends  travelled  by  bus  from 
Norwich  to  spend  the  day  at  Hickling.  A party  of  35  met 
at  Whiteslea  Lodge,  and  after  a picnic  lunch  were  taken 
by  boat  across  the  Broad  and  spent  a very  enjoyable 
afternoon,  a number  of  nests  being  found.  In  spite  of  the 
cold  weather  members  w’ere  lucky  in  having  a good  view 
of  a Bittern  and  Bearded  Tits.  A pair  of  Bearded  Tits 
that  had  been  reared  by  Mr.  Hugh  Wormald  were  set  at 
liberty  during  the  afternoon,  and  were  at  once  joined 
by  two  wild  cocks,  which  appeared  to  be  very  excited  by 
the  arrival  of  the  liberated  birds. 

Our  grateful  thanks  are  due  to  Mr.  Jim  Vincent,  also  to 
Mr.  Piggen  for  conducting  the  party. 

BALANCE  SHEET  for  Year  ending  30th  September,  1941. 


Receipts. 

£ s. 

d. 

Payments. 

£ s. 

d. 

Balance  from  1940  Account 

3 13 

10 

Hickling  Bus  

4 15 

0 

26  Members’  Subscriptions  .. 

3 5 

0 

l eas  at  Meeting 

1 10 

0 

Bus  fares  to  Hickling 

1 5 Non-Members’ Teas 

3 2 

6 

lips  

19 

6 

15 

0 

Norfolk  Wild  Bird  Protection 
Committee 

i i 

0 

Postage  

6 

9 

Balance  in  hand  ... 

2 6 

1 

£10  18 

4 

£10  18 

4 

(Signed)  PATRICIA  H.  I.  MEADE, 

Hon.  Sec. 
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III 

PRESIDENT’S  ADDRESS 

THE  PHYSIOGRAPHY  OF  EAST  ANGLIA 

Introduction 

In  1897  Mr.  H.  B.  Woodward  gave  his  Presidential  Address 
on  “The  Scenery  of  Norfolk";  his  opening  words  were 

Norfolk  is  not  remarkable  for  its  scenery  a rather  equi- 
vocal statement.  I have  chosen  a similar  title,  but  cover 
most  of  East  Anglia. 

In  East  Anglia  the  varied  landscape  is  a great  attraction, 
and  of  late  years  has  been  an  inspiration  to  many  scientific 
workers.  In  the  Broads,  the  Breckland,  the  north  coast 
Marshes,  and  the  Fenland  are  four  areas  of  outstanding  interest  ; 
three  of  them  cannot  be  matched  elsewhere  in  these  islands, 
and  although  coastal  marshes  are  not  limited  to  Norfolk,  they 
there  reach  a development  not  found  elsewhere  in  Great 
Britain.  Geologically  the  area  is  less  interesting  in  so  far  as 
the  “ solid  ” rocks  are  concerned,  but  there  is  unlimited  scope 
for  the  glaciologist  both  inland  and  on  the  coast.  It  is,  then, 
strange  that  our  knowledge  of  the  physiography  of  East 
Anglia  is  still  in  many  respects  in  a rudimentary  state,  and 
that  the  Broads,  perhaps  the  most  frequented  lakes  in  Great 
Britain,  have  not  yet  been  fully  investigated  physiographically. 

In  this  address  I have  tried  to  bring  together  some  of  the 
salient  features  of  the  Physiography  of  East  Anglia.  It  is  a 
wide  subject,  and  one  containing  many  pitfalls,  especially  in 
the  complications  of  the  glacial  sequence  and  the  absence  of 
an\  rigid  correlation  of  these  beds  in  different  districts. 

I should  like  to  thank  Professor  P.  G.  H.  Boswell,  F.R.S.. 
Dr.  H.  Dighton  Thomas,  Mr.  A.G.  Brighton,  and  Dr.H.  Godwin, 
all  of  whom  read  this  paper  and  made  valuable  suggestions. 

.Certain  technical  terms  used  in  this  Address  may  be  un- 
familiar to  some  readers.  It  is,  therefore,  hoped  that  these 
notes  may  be  of  help. 

Slope  refers  to  the  actual  surface  inclination.  The  outcrop 
of  a bed  refers  to  the  whole  area  where  it  comes  to  the  surface. 
As  beds  are  often  tilted,  the  dip  refers  to  the  greatest  inclina- 
tion a bed  makes  with  the  horizontal  (not  the  surface).  Strike 
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is  defined  as  the  intersection  of  the  plane  of  the  dip  with  the 
horizontal.  Hence,  a bed  dipping  due  east,  strikes  noith  and 
south,  and  the  width  of  its  outcrop,  which  will  also  run  north 
and  south,  will  vary  with  the  angle  of  dip,  the  nature  and  slope 
of  the  ground  surface,  and  the  thickness  of  the  bed. 

If  a series  of  beds  were  laid  down  one  on  the  other  in  normal 
sequence,  they  are  said  to  be  conformable.  If,  howevei . 
these  beds  were  partly  worn  away,  and  others  were  laid  down 
athwart  their  eroded  edges,  we  should  have  an  unconformity 
between  the  two  series. 

Rivers  cut  back  at  their  heads  and  often  one  may  cut  back 
into  another,  and  if  at  lower  level  will  divert,  or  capture,  it. 
If  a land  area  rises  with  relation  to  sea-level,  or  if  for  any  other 
reason  the  streams  on  that  area  are  caused  to  flow  faster,  they 
will  cut  down  more  vigorously  ; they  are  said  to  be  rejuvenated. 
A stream  following  the  direction  of  dip  is  a dip  stream  ; one 
following  the  strike  is  a strike  stream. 

Podsols  are  soils  “ sharply  divided  into  an  upper  layer,  often 
peaty,  which  results  from  prolonged  leaching  . . . . ; a 
second  layer  with  a greater  humus  content  . . . and  a third 
layer  of  subsoil  . . . 

Gault  is  the  name  given  to  a heavy  and  sticky  blueish  clay  ; 
it  belongs  to  the  Cretaceous  system,  and  is  well  seen  around 
Cambridge.] 

(a)  Structure  and  Geology 

The  essential  feature  in  the  development  of  the  topography 
of  Norfolk  and  Suffolk  is  the  Chalk  which  is  breached  in  two 
places— the  Wash  and  the  valley  of  the  Little  Ouse-Waveney. 
In  both  places  the  direction  of  strike  changes.  The  Chalk  is 
covered  by  a variable  series  and  thickness  of  glacial  deposits. 
A line  running  approximately  north  and  south  through  Norwich 
separates  a western  area  of  Chalk  where  the  inclination  of  its 
surface  is  small  from  an  eastern  one  where  the  inclination  is 
steeper  and  also  where  it  plunges  underneath  the  Tertian- 
deposits.  Apart  from  superficial  beds  the  Chalk  is  exposed 
west  of  this  line.  Nowhere  does  it  reach  any  great  height  ; 
its  maximum  is  about  250  feet  to  the  north-east  of  Swaffham. 
In  Suffolk  the  Chalk  surface  reaches  to  270  or  280  feet  between 
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Newmarket  and  Haverhill.  At  Lowestoft  it  is  463  feet,  at 
Orford  204  feet,  and  at  Felixstowe  100  below  sea-level.  Except 
in  the  valleys  it  outcrops  at  the  surface  only  in  a belt  a few 
miles  wide  running  from  Hunstanton  and  Thornham  towards 
Swaffham  and  Brandon,  where  it  changes  direction  and  runs 
through  the  Breckland  towards  the  Gog  Magog  Hills. 

Only  to  the  south  and  west  of  Newmarket  does  it  form  an 
escarpment  ; elsewhere  it  consists  mainly  of  plateau  country 
intersected  by  valleys  and  without  noteworthy  features  except 
the  Breckland.  In  Suffolk  it  merges  with  the  Fenland  without 
abrupt  change  of  slope.  North  of  the  Wissey  a narrow  tract 
of  Lower  Cretaceous  rocks  comes  in,  and  the  Lower  Greensand 
forms  a low  escarpment  facing  the  Kimeridge  clay  and  Fenland. 
I his  is  well  seen  around  Downham  Market.  Along  the  borders 
of  the  Wash  this  escarpment  passes  into  low  cliffs  which  are 
conspicuous  on  the  main  road  south  of  Heacham.  They  are 
sea-cut  and  ravined  by  small  steep  valleys  whose  origin  is 
not  vet  explained.  The  Sandringham  Sands  give  variety  to 
the  scenery  and  account  for  the  development  of  heathy  country 
around  Sandringham.  Between  the  scarp  and  the  Chalk 
there  is  often  a narrow  outcrop  of  Gault  clay  which  has  little 
effect  on  the  scenery. 

East  of  a line  through  Docking,  Little  Massingham,  Castle 
Acre,  Swaffham,  and  Thetford,  the  Chalk  is  buried  beneath 
Boulder  Clay  and  Gravels  so  that,  except  locally,  the  scenery 
is  determined  mainly  by  the  boulder  clay.  It  forms  High 
Norfolk  and  High  Suffolk.  It  is  an  arable  country,  formed}’ 
well-forested,  and  now  enclosed.  The  main  exceptions  are  in 
the  valleys  where  river  and  glacial  gravels  occur  and  the  Chalk 
is  often  exposed.  The  Chalk  zones  run  roughly  north  and 
south  ; the  highest  zones  are  in  the  east.*  This  implies  that 
the  denudation  which  gave  the  Chalk  its  present  form  cut  across 
the  zones.  In  general,  the  slope  of  the  chalk  surface  where  it 
is  either  bare  or  covered  bv  Pliocene  or  later  deposits  is  8 or 
9 feet  per  mile  ; whereas  the  dip  of  the  zones  is  about  35  feet 
to  the  mile.  Under  the  Eocene  beds  the  surface  gradient 
of  the  chalk  is  about  30  feet  to  the  mile.  In  Suffolk  the  zones 
dip  at  about  16  feet  to  the  mile,  whereas  the  surface  slopes  at 
about  7 feet  to  the  mile.  Under  the  Eocene  the  slope  is  about 

*A.  J.  Jukes-Browne,  Prop.  Geol.  Assoc.,  18,  85,  1903 — 04. 
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the  same  as  in  Norfolk.*  Over  much  of  Norfolk  and  Suffolk 
the  Chalk  has  therefore  been  planed  down,  presumably  by 
marine  erosion  in  Pre-Tertiary  times,  to  produce  the  flat 
surface  we  see  to-day.  Borings  show  that  the  sub-Eocene  floor 
and  the  base  of  the  Chalk  are  almost  parallel,  implying  that 
under  the  Eocene  no  higher  zones  of  the  Chalk  are  likely  to  be 
found,  and  that  the  Eocene  transgressed  the  zones  forming 
a marked  unconformity.  In  southern  Suffolk  the  Thanet  beds 
rest  directly  on  the  Chalk  ; and  in  eastern  Norfolk  the  London 
Clay  probably  rests  on  the  Chalk,  having  overlapped  both  the 
Reading  and  Thanet  beds.  Over  much  of  the  eastern  parts  of 
both  counties  the  Crag  rests  directly  on  the  Chalk,  but  some- 
times on  the  Eocene. 

In  Suffolk  the  boulder  clay  stretches  farther  eastwards  so 
that  between  Lowestoft  and  Aldeburgh  there  is  but  a narrow 
belt  of  Tertiary  and  glacial  deposits.  South  of  Aldeburgh 
this  area  widens  and' produces  the  heathland  tracts  and  Crag 
areas. 

The  Eocene  beds  (London  Clay,  Reading  and  Thanet  beds) 
hardly  reach  East  Anglia  as  surface  rocks.  There  are,  how- 
ever, extensive  outcrops  of  London  Clay  in  north-eastern 
Essex,  and  smaller  areas  along  the  lower  Valleys  of  the  Stour, 
Orwell,  and  Deben.  Where  uncovered  they  produce  heavy 
clay  land  similar  to  that  in  the  London  Basin.  The  Reading 
and  Thanet  beds  do  not  affect  the  physiography  appreciably. 
Their  outcrops  are  mainly  in  the  valleys  of  the  Stour  near 
Sudbury  and  the  Gipping  (Orwell)  near  Ipswich. 

In  eastern  Suffolk  and  Norfolk  is  the  classic  country  of  the 
Crag  deposits,  mainly  shelly  sands  which  appear  to  have  been 
laid  down  as  sandbanks.  Roughly  speaking,  the  proportion 
of  cold  water  shells  increases  northwards,  suggesting  that  after 
the  warm  seas  of  Coralline  Crag  times,  this  part  of  England 
came  increasingly  under  the  influence  of  cold  weather  condi- 
tions which  culminated  in  the  Ice  Age.  Allowing  for  the 
fact  that  some  beds  are  more  shelly  than  others,  and  also  that 
there  are  occasional  harder  strata,  we  may  group  them 
all  together  from  the  physiographical  point  of  view  as  they  form 
the  heathlands  of  Suffolk.  They  are  well  seen  around  Or  ford. 


*P.  G.  H.  Boswell,  Trans.  Norf.  & Norm.  Nat.  Soc.,  XI,  22,  1919-24, 
and  Quart.  Journ.  Geol.  Soc.,  71,  536,  1915. 
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( overing  many  of  these  areas  are  glacial  gravels  and  the 
Westleton  Gravels,  which  extend  from  Mundesley  to  Dunwich 
and  were  probably  formed  as  shore  deposits  of  an  encroaching 
sea*  in  front  of  the  advancing  North  Sea  (Norwich  Brickearth) 
ice-sheet.  The  Norwich  Brickearth  often  overlies,  and  may  be 
inter-bedded  with,  them.  It  is  difficult  to  distinguish  between 
( lag  areas  and  gravel  deposits.  This  type  of  landscape  is  seen 
around  Dunwich  and  Southwold,  and  the  gravel  country  in 
Lothingland. 

(b)  Die  Glacial  Deposits  and  Related  Features. 

The  Glacial  deposits  are  complicated! , and  over  large 
areas  no  final  distinction  is  made  between  deposits  of  different 
ages.  Four  glaciations  are  usually  recognized  in  East  Anglia. 
They  have  been  most  fully  worked  out  in  the  cliffs  between 
Sheringham  and  Happisburgh.  Their  landward  limit  s are 
uncertain,  and  confusion  arises  because  the  existing  one-inch 
drift  maps  of  most  of  East  Anglia  are  old  and  do  not  recognize 
the  modern  divisions  and  nomenclature.  The  first  advance  of 
the  ice  (the  North  Sea  Glaciation)  laid  down  the  Norwich 
Brickearth,  or  the  ( ontorted  Drift,  the  contortions  presumably 
being  due  to  a subsequent  advance  of  the  ice.  Much  of  this 
deposit  which  is  often  uncontorted  is  loamy  and  is  best 
developed  between  Sheringham,  Norwich,  and  Yarmouth, 
although  it  is  known  in  valley  sections  outside  this  tract. 
Roxby  refers  to  it  as  the  loam  area  ; it  has  long  been  settled. 
Most  of  the  country  is  below  the  50-foot  contour  and  is  flat  and 
featureless  except  for  the  valleys  in  which  lie  the  Broads.  The 
Norwich  Brickearth  is  oxidised  and  often  decalcified,  and  has 
a hummocky  and  weathered  surface.  The  rivers  are  cut 
through  it,  implying  that  a long  time  intervened  between  its 
deposition  and  that  of  the  Chalky  Boulder  Clay.  The  so-called 
Mid-Glacial  sands,  especially  in  the  Yarmouth  area,  rest  on 
the  Norwich  Brickearth,  but  in  other  areas  similar  sands  rest 
on  the  Chalky  Boulder  Clay. 

The  second  (or  Great  Eastern)  glaciation  was  the  most  exten- 
sive and  left  behind  it  the  Great  Chalky  Boulder  Clay  which 

*C.  P.  Chatwin,  British  Regional  Geology,  East  Anglia  and  Adjoining 
Areas,  1937,  p.  56. 

fP.  G.  H.  Boswell,  Repts.  Brit.  Assoc.  Adv.  Sci.  Pres.  Add.,  Sect.  C., 
1932. 
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extends  over  most  of  Norfolk  and  Suffolk.  Its  thickness, 
reaching  100  or  150  feet  in  places,  and  composition  are  variable. 
Valleys  in  it  have  gentle  slopes,  but  locally  may  be  steep,  as, 
e.g.,  the  Wickhambrook  near  Straddishall.  It  is  usually  a 
sticky  and  heavy  blue  clay  with  numerous  pebbles  and  boulders 
in  the  south  of  Norfolk  and  in  Suffolk,  but  in  north  Norfolk 
it  is  often  grey  or  white  and  chalky.  It  was  formerly  wooded 
and  is  now  mainly  arable.  The  Chalk  below  is  often  exposed 
in  natural  and  artificial  sections.  After  this  boulder  clay  was 
laid  down  the  ice  retreated  from  the  whole  of  East  Anglia,  and 
the  climate  improved.  Fans  and  trails  of  sand  and  gravel  were 
left  during  the  retreat  of  the  ice,  and  also  occasional  lake-like 
areas  where  banded  clays  and  loams  were  deposited.  The 
fossils  of  these  beds  indicate  a warmer  climate.  The  two  best 
examples  are  at  Hoxne  and  Ipswich  (Foxhall  Road). 

The  third  glaciation,  the  Little  Eastern,  was  less  extensive, 
but  has  given  some  striking  scenery,  including  the  Cromer 
Moraine,  the  hilly  and  heathy  country  between  Blakeney  and 
Mundesley,  and  the  “ Cannon  Shot  ” gravels  around  Holt. 
This  tract  now  forms  a watershed  and  reaches  heights  of 
300  feet  or  more.  It  stands  out  as  a well-marked,  dissected 
ridge.  The  valleys  and  the  vegetation  characteristic  of  its 
gravelly  soils  distinguish  it  from  any  other  part  of  East  Anglia. 
Landwards  from  the  Cromer  Moraine  is  a plain  of  loam  and 
fine  materials,  similar  to  the  outwash  plains  of  Denmark. 
It  is  a flat  area  and  rests  on,  or  may  be  part  of,  the  Norwich 
Brickearth.  If  it  is  the  latter  then  it  represents  an  earlier 
glaciation,  but  it  is  probable  that  it  is  a composite  deposit. 

On  account  of  the  difficulties  of  correlating  odd  patches  ol 
gravel,  and  because  the  analytical  method  that  Dr.  J.  D. 
Solomon  applied  to  the  coastal  sections  has  not  been  extended 
far,  it  is  impossible  to  date  the  numerous  gravel  deposits  of 
Norfolk.  As  many  of  them  appear  to  rest  on  the  Great  Chalky 
Boulder  Clay,  and  are  not  associated  with  the  last,  fourth 
glaciation,  I propose,  purely  for  convenience,  to  deal  with 
them  here. 

Blakeney  Downs,  usually  regarded  as  an  esker  or  kame, 
form  a long  winding  ridge  of  coarse  (Cannon  Shot)  gravels. 
The  ridge  is  not  continuous.  An  esker,  sensu  striclo,  is  a 
deposit  laid  down  at  the  mouth  of  a stream  draining  from  an 
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ice-cap  into  a lake  of  still  water.  A kame  is  a marginal  ridge 
to  an  ice  cap,  or  to  an  ice-dammed  lake.  We  cannot  say 
exactly  how  the  Blakeney  “ esker  ” was  formed  ; it  has 
certain  characteristics  of  a true  esker,  but  it  is  probably  safer 
to  regard  it  as  a kame.  Most  of  the  similar  ridges  in  Norfolk 
are  probably  of  this  type.  One  gravel  ridge  which  may  be  a 
true  esker  runs  from  Hunstanton  Park  into  Ringstead  valley, 
itself  an  overflow  valley.  The  patches  of  gravel  resting  on  or 
associated  with  the  Great  Chalky  Boulder  Clay  are  not  all 
cskers  or  kames,  but  near  Castle  Acre  and  Massingham,  and 
between  Stoke  Ferry  and  Crimplesham,  the  disposition  of  the 
ridges  strongly  suggests  a kame-like  origin.  Mr.  W.  Whitaker* 
and  others  commented  on  them.  He  was  partly  influenced 
by  the  obsolete  view  that  certain  of  these  ridge  gravels  were 
part  of  a former  river  system,  as  suggested  by  Mr.  A.  J.  Jukes- 
Browne  for  similar  features  near  Cambridge,  and  so  explained 
the  long,  discontinuous,  ridge  west-north-west  of  Stoke  Ferry 
which  is  in  line  with  other  ridges  at  Crimplesham  and  Wereham, 
and  perhaps  with  those  at  Methwold.  Burrow  Hills  form  a 
striking  feature  as  seen  from  the  main  road  between  Fakenham 
and  Swaffham  ; their  western  face  is  steep  and  resembles  Furze 
Hill  and  similar  formations  in  the  Lin  valley.  On  the  Chalk 
area  around  Gaytonthorpe,  and  near  East  Grimston  and 
Rougham,  there  are  similar  gravels.  (Cf.  Bartholomew  Hills.) 

The  fourth  (or  Hessle)  glaciation  of  East  Anglia  scarcely 
advanced  beyond  the  coastal  marshlands.  It  left  behind  it 
the  Hunstanton  Brown  Boulder  Clay  found  around  that  town 
and  along  the  coast  as  far  as  Morston.  At  Stiffkey  it  appears 
to  rest  on  a shingle  ridge  along  the  inner  edge  of  the  saltings. 
As  the  ridge  is  intact,  but  was  probably  built  when  sea-level 
was  rather  higher  than  now,  it  is  argued  that  the  ice  had  little 
power  left,  and  that  it  did  not  advance  inland. 

The  general  disposition  of  these  boulder  clays  is  given  in  fig.  1 . 
which  shows  that  over  much  of  Suffolk  and  Northern  Essex 
we  find  the  effects  of  only  one  glaciation — the  Great  Chalky 
Boulder  Clay.  Apart  from  gravels  of  various  types  in  the 
valleys  there  is  a scarcity  of  gravel  deposits  south  of  the 
Wavenev,  and  so  the  scenery  is  more  monotonous  that  it  is  over 
much  of  the  northern  part  of  Norfolk. 


*Mems.  Geol.  Surv.,  SAY.  Norfolk,  1893. 
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(c)  The  River  Systems  and  their  Development 

The  river  system  shows  at  first  sight  a simple  arrangement. 
The  Chalk  forms  the  main  watershed,  the  other  is  the  Cromer 
Moraine.  This  apparent  simplicity  is  misleading.  The  Babing- 
Jey,  Nar,  Wissey,  and  Little  Ouse  which  flow  to  the  Wash  or  to 
the  Great  Ouse  run  down  the  escarpment  of  the  Chalk.  Before 
they  join  the  Ouse  they  traverse  stretches  of  Fenland.  Apart 
from  modern  drainage  alterations,  the  rivers  flowing  into  the 
Wash  are  old  streams,  dating  back  to  the  Pliocene  period  and 
possibly  earlier,  and  their  tributaries  are  of  similar  age. 

The  fact  that  the  Cromer  Moraine  is  a water  parting  implies 
that  the  streams  which  drain  from  it  are  recent  and  of  glacial 
age,  and  at  first  sight  post-date  the  third  glaciation  ; the 
ridge  however  may  be  composite.  The  assumption  that  the 
rivers  are  later  than  the  third  glacial  is  not  in  accordance  with 
other  facts.  S.  W.  Wood  and  F.  W.  Harmer*  pointed  out 
that  the  Wensum  valley  is  cut  into  the  Contorted  Drift,  and 
that  later  glacial  beds,  including  the  Great  Chalky  Boulder 
Clay,  lie  on  its  sides.  The  other  valleys  of  north-eastern 
Norfolk  show  similar  features.  If  the  Cromer  ridge  is  a feature 
of  the  third  glaciation,  then  these  streams  had  their  origin 
late  in  glacial  times.  This  is  open  to  question  and  not  easy 
to  correlate  with  the  occurrence  of  the  Chalky  Boulder  Clay 
on  their  flanks.  The  same  origin  also  holds  for  the  short 
north  flowing  streams — e.g.,  the  Glaven. 

In  south  Suffolk  the  Norwich  Brickearth  no  longer  occurs, 
the  ice  to  which  it  was  due  probably  not  having  reached  as  far. 
The  argument  of  the  age  of  the  local  streams  must  be  based 
largely  on  analogy.  Boswellf  maintains  that  “ the  valleys  are 
later  in  age  than  the  Red,  Norwich,  and  Chillesford  Crags, 
according  to  which  occurs,  and  by  analogy  ....  with  the 
Waveney  and  the  Norfolk  rivers  are  possibly  also  of  post-Lower 
Boulder  Clay  age,  but  of  this  there  is  no  direct  evidence.  At 
any  rate  the  Lower  Boulder  Clay  is  never  found  extending 
down  into  the  valleys,  and  lying  in  them.  When  it  occurs 
in  the  north  it  is  cut  through  by  them.”  The  lower  boulder 
clay  and  upper  boulder  clay  referred  to  by  Boswell  mean 
the  Norwich  Brickearth  and  the  Great  Chalky  Boulder  Clay. 

*Quart.  Journ.  Gcol.  Soc.,  33,  74,  1877. 
t ibid.,  69,  581,  1913. 
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We  may  conclude  that,  so  far  as  the  Suffolk  rivers  are  con- 
cerned, they  are  pre-Chalky  Boulder  C lay  in  age,  and  probably 
in  part  older  than  some  of  the  glacial  sands  and  gravels.  What- 
ever the  precise  age  of  the  Cromer  Moraine  we  may  assume 
that  the  Suffolk  valleys  are  in  part  later  than  the  Little  Eastern 
glaciation,  but  as  the  “ Upper  Boulder  Clay  ” although  cut 
by  them,  is  also  found  in  them,  we  may  yet  find  evidence 
of  more  than  one  stage  of  development.  There  seems  little 
doubt  that  the  cutting  of  many  of  the  Norfolk  and  Suffolk 
valleys  was  glacial  rather  than  pre-glacial.  They  were  also 
widened  and  deepened  by  the  melt  waters,  far  in  excess  of  the 
present  rivers,  which  initiated  them,  but  it  is  not  yet  possible 
to  link  up  the  valley  deposits  and  valley  excavation  with  the 
intervening  sands  and  gravels— the  mid-glacial  sands,  etc.,  of 
the  Survey. 

On  account  of  the  absence  of  the  Norwich  Brickearth  in 
south-eastern  Suffolk,  doubt  remains  about  the  age  of  the  river 
systems.  The  Butley,  Aide,  and  more  northern  rivers  cut 
through  the  Chillesford  beds,  implying  a post-Chillesford  and 
pre-“  Upper-Glacial  ” age.  But  at  the  close  of  the  Pliocene 
the  general  topography  was  much  as  it  is  now,  and  probably 
the  main  outlines  of  the  rivers  were  then  in  being.  If  so,  the 
streams  followed  similar  courses,  and  allowing  for  captures 
that  have  taken  place,  it  is  reasonable  to  attribute  a greater 
age  than  “ glacial  to  some  of  these  streams. 

A study  of  a large-scale  map  of  the  rivers  in  eastern  Suffolk 
and  north-eastern  Essex  suggests  that  they  have  altered 
their  courses  as  a result  of  capture,  but  the  boulder  clay  obscures 
details.  They  are  normal  dip  streams,  and  as  the  London 
Clay  once  extended  farther  westwards,  its  western  edge  probably 
formed  a low  escarpment  behind  which  captures  took  place. 
The  Stour  from  its  source  to  the  bend  near  Wixoe  may  be  the 
captured  headwaters  of  the  Colne ; from  Wixoe  to  Long 
Melford  it  is  a strike  stream,  and  the  Sudbury  portion  a 
dip  stream.  Possibly  a similar  development  accounts  for  the 
irregular  courses  of  the  Brett,  Deben,  and  Aide.*  There  is 
some  suggestion  that  the  Butley  and  the  upper  Deben  were 
once  united.  It  is  difficult  to  see  how  many  of  the  small  streams 
could  have  cut  their  large  valleys  under  present  conditions. 


♦Boswell,  ibid. 


240 


president’s  address 


As  the  Butley,  Aide,  and  smaller  streams  cut  through  the 
Chillesford  beds  we  must  assume  that  the  river  system  was 
formed  in  the  long  period  between  the  deposition  of  the  Chilles- 
ford beds  and  the  time  when  the  glacial  sands  and  gravels 
which  lie  beneath  the  Upper  Boulder  Clay  were  deposited.  At 
the  end  of  the  Pliocene  the  country  was  similar  to  the  present  ; 
streams  ran  to  the  sea,  and  developed  tributaries  which,  as 
strike  streams,  may  have  formed  the  low  Eocene  escarpment 
referred  to  above. 

In  some  of  these  valleys,  particularly  in  the  Stour,  Boswell* 
has  recognized  the  work  of  ice.  Thus,  at  Little  Cornard,  near 
Sudbury,  spurs  projecting  into  the  valleys  have  been  modified 
as  a result  of  ice  pressure  from  the  upstream  side,  produc- 
ing minor  contortions.  This  ice  advance  came  after  the 
glaciation  of  the  Great  Chalky  Boulder  Clay.  In  the  Lin 
valley  a lobe  of  ice,  from  which  melt  water  drained,  produced 
the  ridges  which  fringe  that  valley  between  Linton  and  Cam- 
bridge. The  best  marked  is  Furze  Hill,  but  all  along  the  north- 
eastern side  of  the  valley  similar  ridges,  with  a steep  ice- 
contact  (?)  slope  facing  the  valley,  are  seen  ; they  are  nearly 
all  crowned  by  small  woods. 

The  east  Suffolk  valleys  are  accompanied  by  buried  channels  ; 
in  the  Clipping  and  Brett  valleys  there  are  two,  running  nearly 
parallel  to  the  present  streams.  These  channels  are  long  and 
narrow  in  form,  they  are  all  in  the  drift-covered  area,  the}'  are 
not  uniform  in  depth,  and  the  fact  that  rounded  flints  have 
been  found  in  the  base  of  the  Ipswich  channel  suggests  some 
kind  of  pot-hole  action  rather  than  the  action  of  an  open 
torrent.  It  has  been  suggested  that  their  excavation  is  due 
to  sub-glacial  streams,  and  that  the  Suffolk  valleys  are  similar 
to  the  Danish  Fohrden. 

Any  change  of  level  must  have  affected  all  portions  of  the 
rivers,  and  probably  helped  in  the  formation  of  the  buried 
valleys.  There  is,  however,  some  interesting  evidence  of  a 
local  but  later  change  of  level  which  should  be  distinguished 
from  a general  change  of  sea-level  relative  to  the  land  which 
affected  all  Essex  and  East  Anglia.  We  will  describe  the  local 
alteration  first. f Rejuvenation  of  the  Clipping,  Stour,  and 

*Journ.  Ipswich  and  Dist. Nat. Hist.  Soc.,  1,  7,  1925. 

f Boswell,  Geol.  Mag.,  11,  198,  1915. 
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Colne  is  noticeable  up  to  the  50-foot  contour.  In  the  Chelmer 
and  Deben  it  reaches  the  25-foot  contour.  It  is  hardly  notice- 
able in  the  Aide,  and  not  at  all  in  the  Waveney,  Norfolk,  and 
Wash  rivers.  The  phenomenon  appears  to  be  related  to 
underground  movements.  An  examination  of  the  change  of 
direction  of  strike  of  the  Chalk  and  Tertiary  rocks  suggests  that 
first  the  Chalk  changed  strike,  then  the  Lower  London  Ter- 
tiaries,  and  finally  the  London  Clay.  This  change  of  strike 
may  be  compared  to  a ripple  in  the  Palaeozoic  floor  which 
moved  north-eastwards,  threw  the  drainage  towards  the  critical 
area,  and  in  Miocene,  Pliocene,  and  later  times  may  have  been 
reflected  and  travelled  back  south-westwards.  The  nature 
and  effect  of  this  on  the  river  systems  is  shown  in  figs.  2 and  3. 
The  axes  of  movement  lay  approximately  north-west  to 
south-east. 

(d)  Recent  Vertical  Movements  and  their  Effects  on 
Shoreline  Features 

There  has  also  been  a general  downward  movement  of  the 
shoreline  relative  to  sea-level.  The  last  effects  of  this  are 
seen  in  the  submerged  forests  exposed  at  low  spring  tides  at 
many  places  around  our  shores.  Dr.  H.  Godwin*  has  investi- 
gated the  three  separate  forest  beds  near  Scolt  Head  Island. 
The  highest  is  thin  and  fragmentary  and  occurs  just  west  of  the 
Club  House  on  Brancaster  Links.  The  next  bed  is  nearly 
continuous  from  Holme  to  Brancaster,  and  is  possibly  that 
seen  at  other  places  along  the  coast.  At  a lower  level  an 
8-foot  peat  bed  has  been  bored  inside  the  Island  at  Judy  Hard. 
Godwin  dates  the  Judy  Hard  peat  as  Boreal  and  Early  Atlan- 
tic ; the  highest  seam  is  probably  Halstadt,  but  some  doubt 
exists.  The  middle  beds  can  only  be  said  to  be  intermediate 
in  age.  Along  the  Essex  coast  and  estuaries,  especially  near 
Clacton,  Walton,  Dovercourt,  and  Hullbridge-on-Crouch,  a 
submerged  land  surface  occurs  below  the  salt  marshes.  Mr. 
W.  Hazzledine  Warren. has  called  it  the  “ Lvonesse  ” surface. f 
The  sites  were  originally  slightly  inland,  because  not  only  has 
submergence  taken  place,  but  also  erosion.  The  earliest  traces 
of  human  settlement  belong  to  the  Lower  Halstow  (Mesolithic 
iii)  Culture,  and  the  latest  remains  that  can  be  dated  are  a few 
Neolithic  B beaker  sherds.  Occupation  of  the  sites  seems  to 

*In  Scolt  Head  Island,  Edited  by  Steers,  1934. 
f Proc.  Prehist.  Soc.,  No.  9,  1936. 
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have  ended  with  a submergence  which  brought  in  salt-marsh 
conditions  that  in  places  produced  a thin  peat  bed.  Scrobi- 
cularia  clay  rests  on  the  peat,  indicating  a submergence  to  at 
least  10  feet.  At  still  lower  levels  submerged  forests  are  known 
in  the  Orwell  valley  below  Ipswich,  where  a peat  bed  occurs 
at  30  or  more  feet  below  Ordnance  Datum. 

Because  the  Fens*  only  fringe  Norfolk,  they  are  not  con- 
sidered in  this  paper,  but  some  co-ordination  of  events  in  the 
Fenland  and  the  Essex  and  Norfolk  coasts  is  desirable.  The 
land  surface  near  Walton  represents  a period  of  elevation, 
and  seems  to  be  the  logical  equivalent,  judged  by  archaeological 
finds  and  pollen-analysis,  of  the  upper  part  of  the  lower  peat 
(-13  to  -22\  feet  O.D.)  at  Shippea  Hill  in  the  south-eastern 
Fens.  Events  on  a foreshore,  although  corresponding  in  time 
with  those  some  distance  up  a river,  do  not  produce  the  same 
effects  ; a downward  movement  of  some  20  feet  will  form  a 
drowned  estuary,  but  higher  up  a river  will  have  but  a slight 
effect  on  the  gradient,  so  that  the  effect  of  tidal  (salt-water) 
influence  will  only  be  pushed  inland  a short  distance.  It  will, 
therefore,  be  clear  that  exact  height  correlations  are  out  of  the 
question.  The  clay  deposits  succeeding  the  Essex  land  surface 
equate  with  the  Fen  clay.  The  Judy  Hard  peat  (Boreal  and 
Early  Atlantic)  is  earlier.  The  topmost  Brancaster  Peat 
(Halstadt)  may  be  the  equivalent  of  the  top  of  the  upper  Fen 
peat.  The  submerged  forest  between  Holme  and  Brancaster, 
and  possibly  elsewhere  corresponds  in  Godwin’s  opinion  to  the 
Lyonesse  surface. 

There  also  appears  to  have  been  a slow  downward  move- 
ment of  the  coast  since  Romano-British  times,  which  in  the 
lower  Thames  has  amounted  to  about  15  feet.  The  method 
by  which  movement  of  land  relative  to  sea  can  now  be  measured 
is  by  recording  sea-level  changes  on  automatic  tide-gauges 
(the  Ordnance  Survey  erected  three  of  these  at  Dunbar  1913, 
Newlyn  1915,  and  Felixstowe  1917,)  and  relating  them  to  the 
second  geodetic  levelling  of  England  and  Wales  which  was 
carried  out  between  1912  and  1921.  Unfortunately  the 
Felixstowe  gauge  was  moved  in  1929,  but  has  been  reconnected 

*H.  Godwin  and  M.  H.  Clifford,  Phil.  Trans.  Roy.  Soc.  London,  229, 

323,  1938  ; and  H.  Godwin,  ibid.,  130,  239,  1940. 
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with  the  new  levelling.  Mr.  H.  L.  P.  jolly,*  after  analysing 
the  results,  came  to  the  conclusion  that  there  is  little  doubt 
that  in  south-eastern  Suffolk,  Essex,  and  the  Thames  estuary 
there  is  a slow  and  probably  continuous  subsidence  going 
on  at  the  rate  of  about  one  foot  a century. 

(e)  The  Broads 

The  submerged  forest  subsidence  led  to  the  formation  of  the 
numerous  estuaries  of  Norfolk,  Suffolk,  and  Essex.  Professor 
J.  W.  Gregoryf  regarded  the  Broads  as  the  unfilled  rem- 
nants of  former  arms  of  the  sea  reaching  as  far  as  Norwich. 
Beach-drifting  dammed  back  their  seaward  ends,  and  Breydon 
Water  is  the  last  vestige  of  the  open  estuary.  Around  \Yrox- 
ham,  and  in  the  upper  waters  of  the  other  Broads  rivers, 
Gregory  supposed  that  the  rivers,  formerly  more  powerful 
and  heavily  laden,  brought  down  quantities  of  material  and 
built  out  deltas  thereby  separating  areas  of  water  which 
remain  as  broads  in  so  far  as  they  are  not  yet  filled  with  vege- 
tion.  The  smaller  broads  to  the  east  of  the  Waveney  between 
Lo  v estoft  and  Yarmouth  were  ascribed  to  the  damming  back 
of  small  valleys  by  silt  deposited  by  the  main  river.  No 
complete  explanation  was  given  for  the  fact  that  in  several  of 
the  Broads  instead  of  the  rivers  flowing  through  them,  a 
“ roncl  ” occurs  between  river  and  broad,  and  when  Gregorv 
wrote  little  was  known  about  the  local  deposits,  and  nothing 
about  the  modern  methods  of'  pollen-analysis  in  the  dating  of 
deposits.  In  1939  Mr.  J.  N.  Jennings:}:  began  to  investigate  the 
problem,  but  the  war  has  curtailed  his  work.  He  generouslv 
allows  me  to  incorporate  the  following  notes  on  the  Ant  Broads. 

Several  lines  of  hand-bores  were  made  across  the  Ant.  If  the 
deepest  parts  of  these  bores  are  plotted  as  a continuous  section  along 
the  river  they  show  that  underneath  all  there  is  a considerable  thickness 
of  brushwood  peat  resting  on  sand  and  gravel.  From  Ludham  Bridge 
as  far  up  the  river  as  Barton  broad  there  is  a clay  deposit,  and  through- 
out the  section  the  upper  layer  is  formed  of  Phragmites  peat.  Cross- 
sections  show  more  detail.  My  view  is  that  Barton  broad  is  pre- 
dominantly natural  in  origin  and,  in  part  at  least,  owes  its  formation 
to  the  incursion  of  the  estuarine  clay  which  does  not  seem  to  have 

*Geogr.  Journ.,  93,  1939,  408. 

| Nat.  Sci.,  1,  1892,  347. 

JMr.  Jennings  has  not  yet  published  his  results.  These  notes  of  his  are 
only  an  indication  of  some  of  his  findings.  If  reference  is  made  to 
them  the  reference  should  state  his  name  and  authority  in  this  paper. 
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entered  the  valleys  in  which  Crome’s  and  Alderfen  broads  lie.  Miss 
Pallis’  map  of  the  deposits  of  the  Yare  valley  suggests  a similar  story. 
The  clay  in  the  Yare  valley  may  well  have  been  responsible  for  ponding 
back  the  remains  of  e.g.,  Buckenham  broads,  but  seems  to  disappear 
well  before  Surlingham  broad  is  reached.  Dr.  G.  Erdtman  published 
a section  of  the  Bure  valley  in  Woodbastwick  fen  which  shows  similar 
features  to  the  Ant  sections.  Some  of  the  ronds  may  prove  to  be 
formed  of  silt  of  landward  origin,  and  not  be  similar  to  the  roddons  (cf. 
Godwin)  in  the  Fens,  but  it  is  more  than  likely  that  ronds  and  roddons 
will  grade  into  one  another. 

Detailed  pollen  and  other  analyses  of  the  Ant  and  other  valley 
deposits  remain  to  be  completed.  But  the  three  main  deposits  of  the 
Ant  valley  suggest  a comparison  with  the  deposits  of  the  southern  part 
of  the  Fenland.  The  clay  or  ooze  of  the  Ant  strongly  resembles  the  Fen 
or  Buttery  clay,  both  in  its  shell  content,  and  also  in  its  relationship 
to  the  peats  and  surface  level.  Foraminiferal  analyses  have  yet  to 
be  made.  The  open  gulf-like  character  of  the  Fen  basin  as  compared 
with  the  long  narrow  valleys,  with  still  more  constricted  mouths,  in 
which  the  Broads  lie,  would  produce  a different  development  of  deposits 
and  consequently  difficulties  of  correlation  are  bound  to  arise.  Other 
peats  (about  20-ft.  and  644-ft.  below  L.W.M.  Spring  tides)  were  met 
with  when  the  railway  bridge  over  Breydon  Water  was  built.  These 
will  probably  be  found  to  correspond  with  some  of  the  deeper  sub- 
merged forest  beds. 

“ The  lower  peat  of  the  Ant  sections  may  indicate  a slow 
submergence.  The  clay  implies  a faster  submergence,  and  the  Phrag- 
mites  peat  may  mean  either  a slight  elevation  or  a standstill  period. 
We  may,  then,  have  in  the  Lower  Peat  the  equivalent  of  the  Lyonesse 
surface  of  the  Essex  coast.” 

( f)  The  River  Gravels  and  Terraces 

The  East  Anglian  valleys  are  flat  and  open,  and  the  rivers 
meander  sluggishly.  They  were  mostly  cut  when  the  streams 
were  flowing  with  greater  velocity  and  volume,  as  is  shown  by 
the  many  terraces  of  coarse  gravel  which  could  not  have  been 
transported  by  the  present  streams. 

There  was  a long  interval  succeeding  the  Norwich  Brickearth 
Glaciation,  during  which  elevation  and  considerable  valley- 
erosion  occurred.  Chalky  Boulder  Clay  is  often  found  in  the 
valleys.  Rather  similar  conditions  prevailed  after  the  Great 
Chalky  Boulder  Clay  glaciation.  In  some  places,  e.g.,  Hoxne, 
lakes  were  formed,  and  during  the  glaciation  the  valleys  were 
often  largely  filled  in.  But  when  the  ice  melted  the  country 
was  overspread  by  fluvio-glacial  gravel,  and  the  valleys  were 
subject  to  great  floods.  The  terraces  now  seen  in  the  valleys 
imply  that  after  a period  of  erosion,  aggradation  took  place. 
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Those  in  the  Yare  stand  at  about  50  feet,  and  in  the  Stour  from 
70-80  feet  above  present  river  level.  It  is  probable  that  the 
rivers  at  that  time  were  like  those  flowing  over  flatfish  ground 
in  front  of  some  of  the  Icelandic  glaciers. 

1 he  terraces  in  the  Cam  have  been  investigated  by  Professors 
J.  E.  Marr  and  W.  B.  R.  King.  Later  mapping  by  the  Officers 
of  the  Geological  Survey*  has  slightly  modified  their  findings 
in  so  far  as  dating  is  concerned,  but  has  not  invalidated  their 
general  conclusions,  and  at  the  same  time  has  brought  the  Cam 
gravels  into  close  harmony  with  those  in  other  East  Anglian 
rivers.  In  tabular  form  the  general  succession  of  events  in  the 
Cambridge  district  appears  to  have  been 

1 . Deposition  of  the  Great  Chalky  Boulder  Clay. 

2.  A warm  period  with  Erosion  ; St.  Acheul  man. 

3.  I eriod  of  aggradation,  and  deposition  of  the  older  Barnwell 
Village  gravels. 

4.  Period  of  La  Micoque  and  perhaps  Le  Moustier  Man.  Climate 
becoming  colder;  aggradation;  period  of  glaciation  (? Upper 
Chalky  Drift  or  Little  Eastern  glaciation). 

5.  Climate  becoming  milder.  Periods  of  erosion  and  minor  aggra- 
dation, producing  the  Highest  and  Intermediate  terraces  of  the 
Cam. 

b.  Possible  recurrence  of  Glaciation  (??  Hunstanton  Brown  Boulder 
clay)  reaching  the  Cam  valley  in  PMagdalenian  times  ; formation 
of  the  Lowest  terrace  of  the  Cam.  Climate  finally  becomes 
milder. 

A similar  but  not  as  complete,  series  is  found  in  the  valleys 
of  Norfolk  and  Suffolk.  Precise  correlations  cannot  yet  be 
made,  because  the  terraces  are  not  continuous,  and  are  only 
found  locally.  In  the  above  table  brief  reference  is  made  to 
arclueology  ; the  age  of  the  terraces  is  not  necessarily  that 
of  their  order  of  altitude,  and  until  artifacts  and  fossils  have 
been  collected  and  sorted  it  is  not  possible  to  arrange  them 
in  correct  order. 

(g)  The  Little  Ouse-Waveney  Valley 

The  Little  Ouse-Waveney  valley  is  continuous  from  the 
Fens  to  the  North  Sea  ; the  two  rivers  rise  near  Lopham  Ford, 
where  the  whole  valley  is  wide  and  open.  The  Rev.  O.  Fisher 
suggested  in  1868  that  two  glacial  streams  had  descended  from 
lateral  valleys  and  widened  out  where  they  made  their  bends 


* Meins.  Geol.  Sure.,  Saffron  Walden,  1932. 
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to  east  and  west  “ and  mingling  at  their  edges,  might  .... 
have  ground  down  the  surface  ....  at  the  watershed.  Mr. 
}.  W.  Flower  in  1867  maintained  that  the  Waveney  valley  was 
produced  by  the  denudation  which  largely  destioyed  the 
Contorted  Drift,  between  the  time  of  formation  of  that  deposit 
and  the  Middle  Glacial.  He  suggested  that  the  inter-glacial 
valley  of  the  Waveney  was  the  eastern  end  of  a larger  valley 
in  which  the  Little  Ouse  flowed  westward,  and  that  the  slope 
of  the  Little  Ouse  portion  of  the  valley  might  have  been  reversed 
by  the  Fenland  ice,  which  was  independent  of  small  valleys, 
and  derived  its  motion  from  the  contours  of  the  country 
lying  between  it  and  its  source.  He  also  claimed  that  whatever 
its  actual  origin,  it  was  at  one  time  a strait,  and  that  tidal  scour 
along  it  was  the  principal  agent  in  its  re-excavation.  Harmer* 
suggested  it  was  possibly  of  pre-glacial  origin  because,  e.g.,  near 
Thetford  boulder  clay  rests  on  the  Chalk  at  the  50-foot  contour, 
while  to  the  north  and  south  of  the  river  the  level  of  junction 
between  the  two  deposits  gradually  rises,  conformably  to  the 
sloping  sides  of  the  valley.’  He  thought  that  the  henland  ice 
passed  through  this  gap,  so  deepening  and  widening  it. 

These  earlier  views  give  no  reason  for  the  actual  location  of 
the  valley.  Boswell  showed  that  the  contours  of  the  under- 
lying Chalk  surface  “ V ” both  to  west  and  east  in  the  eastern 
and  western  portions  of  the  valley  and  that  the  valley  coincides 
closely  with  the  axis  of  change  of  strike  in  the  Chalk  a 
possible  line  of  weakness  likely  to  be  followed  by  rivers.  But 
he  gives  no  details  of  the  form  of  the  valley.  It  reminds  me  of 
a glacial  overflow  channel.  I find  it  difficult  to  believe  that 
it  owes  its  form  to  ice  pushing  eastwards  from  the  Fenland 
area.  Assume  a pre-glacial  Little  Ouse  and  possibly  also  a 
pre-glacial  Waveney  flowing  west  and  east  along  this  line  oi 
weakness  ; and  later,  a lobe  of  ice  advancing  up  the  Little 
Ouse  valley.  Granting  this  one  may  also  assume  that  water 
draining  from  the  ice  overtopped  the  low  watershed  between  it 
and  the  Waveney  valley,  and  led  to  the  trough-like  form  we  see 
to-day. 

Did  the  Waveney  formerly  flow  direct  to  the  North  Sea  ? 
It  did  not  do  so  in  historical,  but  may  have  done  in  pre-glacial 


*J u bilee  Vol.,  Geol.  Assoc.,  1910,  103. 
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times.  At  Kessinglancl*  the  cliffs  show  a deposit  in  a shallow 
valley  cut  out  of  the  Chillesford  clay  and  lower  glacial  sands. 
Not  much  is  known  of  this  deposit  inland,  but  it  may  have 
been  laid  down  in  a former  direct  continuation  of  the  Waveney 
to  the  coast,  and  consequently  implies  that  the  northward 
deflection  to  Yarmouth  occurred  late  in  glacial  times.  This 
north-south  reach  of  the  Waveney  is  cut  in  the  " Lower 
glacial  beds. 

The  Little  Ouse  is  assumed  to  be  pre-glacial  in  origin.  The 
Waveney  valley  can  only  be  studied  if  the  covering  of  newer 
rocks  is  removed.  The  contours  in  the  underlying  Chalk 
appear  to  V up  the  valley  beneath  the  Tertiary  beds.  Near 
Beccles  there  seems  to  be  a closed  hollow.  In  general  the 
contours  under  the  Eocene  are  close  together  and  run  north 
and  south,  suggesting  that  much  of  the  erosion  of  the  valley 
was  post-Eocene,  and  also  post- Pliocene  because  the  contours 
under  the  Pliocene  beds  are  similar  to  those  on  the  bare  or  on 
the  drift-covered  Chalk.  Hence,  the  cutting  of  the  through 
valley  was  probably  mainly  of  Miocene  age.  This  conclusion 
seems  in  accordance  with  the  possible  continuation  to  Kessing- 
land,  and  if  correct  makes  the  whole  valley  older  than  most  of, 
or  even  than  all,  the  other  valleys  of  East  Norfolk  and  Suffolk, 
and  leaves  its  present  superficial  form  reasonably  explained 
as  an  overflow  valley  from  the  Fenland  ice. 

(h)  The  Coastline 

There  are  few  places  where  shore  processes  can  be  studied 
so  well  as  in  East  Anglia.  To  some  people  the  coast  may  be 
rather  dull  because  of  the  absence  of  hard  rocks,  cliffs,  and 
coves,  but  those  who  appreciate  the  wild  and  bleak  marshlands 
or  who  have  a sense  of  the  change  due  to  the  silting  of  harbours 
or  the  growth  of  spits,  will  find  few  more  fascinating  places. 
An  appreciation  of  the  past  importance  of  the  small  ports  is 
essential  if  one  is  to  get  a perspective  of  local  problems. 

Between  King’s  Lynn  and  Hunstanton  is  a stretch  of  marsh- 
land, largely  reclaimed.  The  south  of  this  area  is  part  of  the 
Fens  and  owes  its  formation  to  the  gradual  accumulation  of 
silt  which  has  been  going  on  for  a long  period.  On  the  slob 
lands  Salicornia  (marsh  samphire''  spreads,  and  in  course  of  time 
a new  seawall  is  built  and  the  land  extends  seawards.  Farther 


*F.  W.  Harmer,  Quart.  Journ.  Geol.  Soc.,  33,  134. 
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north  near  Wolferton  and  Dersingham  there  is  between  the  Wash 
and  the  cliff  line  a flat  which  has  been  periodically  reclaimed  as 
shewn  by  the  lines  of  walls.  The  drift  of  beach  material  is  south- 
wards, as  is  evident  in  the  growth  of  the  spit  deflecting  the 
Heacham  river.  Only  at  Hunstanton  do  cliffs  reach  the  sea  ; 
their  base  is  formed  of  the  Carstone  (Lower  Greensand),  the 
Red  Chalk  follows,  and  capping  it  is  the  Lower  Chalk.  The 
Lower  Greensand  is  well-bedded  and  jointed,  and  the  lowest 
visible  beds  form  a shore  platform,  which  shows  clearly  two 
series  of  rectangular  joints.  In  the  cliffs  the  vertical  jointing 
helps  erosion,  and  small  niches  and  pillars  are  formed.  The 
softness  of  the  rock  prevents  their  development  on  a large  scale. 
In  detail  the  erosion  of  the  box-stones  is  worth  noticing.  The 
Red  Chalk  does  not  show  any  striking  form,  though  the  “ Dirt 
Bed  ” is  easily  picked  out  by  the  waves  where  they  can  reach 
it.  The  White  Chalk  is  gradually  undercut  by  the  wearing 
away  of  the  underlying  rocks  and  falls  in  massive  blocks.  The 
balance  between  the  rate  of  marine  erosion,  the  nature  of  the 
bedding,  and  the  characteristics  of  the  rocks  gives  almost 
vertical  cliffs.  The  northward  component  of  the  dip  brings 
the  Chalk  to  sea  level  at  Old  Hunstanton  where  the  cliffs  end. 

From  here  to  Wey bourne  the  coast  is  fringed  intermittently 
by  offshore  bars  of  shingle  on  which  dunes  have  grown  and 
behind  which  salt  marshes  have  developed.  Offshore  bars  are 
usually  taken  to  be  characteristic  of  an  emerged  shore.  In 
north  Norfolk  the  simulation  of  emergence — a shallowing— 
has  been  caused  by  the  continuous  accumulation  of  sand 
swept  down  the  east  coast  of  England  and  piled  up  on  this  shore 
which  has  acted  as  a great  groyne.  These  sands  extend  sea- 
wards and  cause  the  larger  waves  to  break  some  way  offshore, 
and  in  doing  so  to  erode  the  sea  floor  and  pile  up  materials  on 
the  landward  side.  At  first  this  piled  up  material  is  irregularly 
arranged  and  mobile.  Later  a certain  degree  of  stability 
characterizes  the  bars  so  formed  ; waves  build  them  up  above 
ordinary  high  water  mark,  and  the  winds,  sweeping  over  the 
sand-flats  at  low  water,  drift  sand  on  to  them.  Plants,  par- 
ticularly Agropyrum,  and  later  Psamma , take  root  and  become 
obstacles  around  which  dunes  are  built.  In  this  way  dry  land 
evolves.  During  all  this  time  the  waves,  especially  in  storms, 
are  working  on  the  seaward  faces  of  the  ridges,  sometimes 
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overtopping  them,  and  always  modifying  them,  and  steadily 
driving  them  inwards.  Beach-drifting  and  longshore  action 
are  also  at  work,  as  has  been  demonstrated  at  Scolt  Head 
Island  and  Blakeney  Point.  The  movement  of  beach  material 
is  usually  westward  along  this  coast,  but  there  are  local  excep- 
tions as,  e.g.,  off  the  eastern  side  of  the  Wells  headland  and  at 
Holme.  Longshore  movement  is  less  regular  and  fine  material, 
stirred  up  in  deeper  water  by  the  waves,  is  carried  to  and  fro 
by  the  tidal  currents.  Judging  by  the  deflection  of  the  har- 
bours of  Brancaster,  Burnham,  and  Blakeney,  this  movement 
is  mainly  directed  eastwards  in  the  sand-flats  which  are  exposed 
at  low  water. 

Off-shore  bars  occur  in  all  stages  of  development.  Oft 
Stiffkey  are  the  simplest  cases  ; long,  irregular  ridges,  mainly 
of  shells,  are  built  up  on  the  sand-flats.  In  calm  weather  they 
are  fairly  stable  ; in  storms  they  may  change  completely. 
Even  so  a certain  amount  of  deposition  of  sand  and  silt  takes 
place  under  the  lee,  and  in  time  may  be  populated  with  Sali- 
cornia  and  other  plants.  A later  stage  is  seen  at  Thornham. 
To  the  west  of  that  harbour  is  a small  sand  island  which  has 
developed  since  1906,  and  probably  later.  It  is  frequently 
over-run  by  the  waves  in  its  mid-parts  and  subject  to  change, 
but  its  general  position  and  nature  are  fairly  stable.  East  of 
the  harbour  there  are  similar  features.  Off  Wells,  the  headland 
to  the  east  of  the  harbour  mouth  is  comparable.  Scolt  Head 
Island  is  a more  advanced  stage  ; the  main  beach,  with  its 
numerous  recurves,  is  a large  off-shore  bar,  and  each  recurve 
represents  a former  western  termination  of  the  island.  There 
is  much  more  shingle,  which  accumulates  noticeably  on  the 
recurves  and  the  Far  Point.  The  western  end  of  the  island 
is  unstable  and  both  dunes  and  underlying  shingle  ridge  ha\e 
of  late  years  suffered  considerable  loss.  Blakeney  Point  is 
somewhat  similar,  but  differs  in  being  attached  to  the  cliffs  at 
Weybourne,  and  also  in  showing  a higher  proportion  of  shingle. 
I believe  it  is  an  offshore  bar  which  originated  in  much  the  same 
way  as  Scolt  Head  Island  and  became  attached  to  the  cliffs 
as  a result  of  beach-drifting. 

Brancaster  Golf  Links  are  part  of  a spit  which  points,  and 
still  grows,  eastwards,  in  a contrary  direction  to  that  prevalent 
on  the  coast.  Between  Thornham  and  Brancaster  Harbours 
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there  is  evidence  for  postulating  an  offshore  bar,  now  largely 
incorporated  in  reclaimed  marshes.  The  eastern  end  of  this 
bar  forms  the  links,  and  their  eastward  growth  results  from 
waves,  and  therefore  beach-drifting,  from  a north-western 
quarter  because  that  is  the  only  direction  in  which  there  is 
open  water,  Scolt  Head  Island  giving  shelter  from  the  north 
and  east.  The  links  are  a modern  counterpart  of  the  Ramsey 
ridges  lying  on  the  mainland  side  of  Norton  Creek.  Ihese 
were  probably  formed  under  similar  conditions  when  Scolt 
was  shorter  than  it  is  to-day.  At  Holme  there  is  an  eastward 
pointing  spit  whose  origin  is  uncertain,  but  the  amount  ol 
open  water  to  the  west  (the  mouth  of  the  Wash)  allows  for  local 
eastward  beach-drifting. 

Between  the  old  cliff  from  Hunstanton  to  Weybourne  and 
the  offshore  bars,  silt  and  sand  have  been  deposited  in  the 
quiet  waters  near  the  land  and  in  the  shelter  of  the  bars  and 
their  numerous  recurves.  On  bare  sand-flats  a thin  mud  cover 
forms,  and  gradually  gives  place  to  a thicker  layer.  The  vege- 
tation is  governed  mainly  by  two  factors,  the  nature  of  the 
sub-stratum  (mud  or  sand  ; sloppy  or  firm  mud)  and  its  height, 
which  controls  the  amount  of  tidal  inundation.  With  the 
gradual  accumulation  of  mud,  creeks  and  pans  are  developed 
and  the  vegetation  spreads.  Measurements  of  the  rate  of 
accretion  have  been  made  at  Scolt,  and  in  medium  high  marshes 
this  reaches  about  0.5  to  0.8  cm.  a year.  1 he  quickest  rates 
measurable  are  on  marshes  which  already  have  a fair  mud  and 
vegetation  cover ; in  sandy  marshes  the  process  used  is 
ineffective  ; on  high  marshes  the  number  of  tidal  inundations 
is  small  and  therefore  so  is  the  amount  of  mud  deposited. 

Eastwards  from  the  marshland  coast  are  cliffs  of  glacial 
material,  gravels  and  boulder  clays,  which  run  from  Weybourne 
to  east  of  Happisburgh.  Near  Weybourne  there  are  small 
outcrops  of  Chalk,  Crag,  and  Forest  Bed,  but,  apart  from  the 
Chalk,  these  are  physiographically  similar,  in  so  far  as  cliff 
form  and  marine  and  sub-aerial  erosion  are  concerned,  to  the 
glacial  deposits.  Fronting  these  cliffs  to  beyond  Sheringham 
is  a platform,  exposed  at  low  water,  of  Chalk,  the  flints  from 
which  gather  in  large  masses  to  form  the  Cromer  Stone  Bed. 
At  the  base  of  the  Cromer  cliffs  are  the  Arctic  Fresh  Water  and 
related  beds.  The  whole  line  of  cliffs  is  formed  of  soft  and 
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often  incoherent  material.  The  sea  washes  the  foot  of  the 
cliffs  and  causes  big  falls  which  for  a time  protect  the  cliffs, 
but  the  material  is  gradually  washed  away.  More  falls  occur 
in  storms,  and  so  the  process  continues.  Drainage  of  land 
water  is  a serious  menace  ; gullies  are  formed  along  which  the 
waves  work  effectively.  In  the  contorted  cliffs  the  materials 
of  which  they  are  formed  vary  from  sands  to  clays  or  pebbles  ; 
often  the  seaward  “ dip  ” of  the  contortions  leads  to  slipping 
as  a result  of  land  water.  In  other  places,  e.g.,  Beeston  Hill, 
the  wind  gnaws  into  the  loose  sandy  layers,  leading  to  minor 
but  nearly  constant  falls  of  stones  and  other  debris  which  in 
time  may  reach  considerable  proportions. 

These  cliffs  form  the  most  famous  section  of  glacial  beds 
in  the  world.  They  were  first  mapped  and  described  by  Mr. 
€.  Reid,  and  in  1932  by  Solomon*:  although  doubts  still  arise, 
his  work  may  be  regarded  as  standard. 


The  eastern  end  of  the  cliffs  rises  from  under  sand  dunes, 
and  about  100  yards  north-west  of  Happisburgh  gap  the  beds 
are  as  shown  in  Fig.  4.  Between  Walton  and  Bacton  they 
may  be  hidden  under  blown  sand,  but  newer  beds  come  in,  and 
at  the  eastern  end  of  Mundesley  promenade  the  section  is 


Chalky  outwash  sand  and  gravel,  with  occasional  patches  of 
reconstructed  Chalk  (?)  Boulder  Clay 
Upper  Till  (Brown,  stratified) 

(Blue,  poorly  stratified) 

Mundesley  Sands 
Lower  Till 


25  ft. 
6 ft. 
14  ft. 
45  ft. 
0 10  ft. 


Cromer  Forest  bed  and  sands  and  clays. 


Further  west  the  contortions  begin  and  it  is  often  impossible 
to  make  out  the  succession,  but  near  Trimingham  House  there 
is  an  uncontorted  section  showing  similar  features  to  those 
given  above,  but  with  Chalky  Boulder  Clay  with  bands  of  sands 
and  clays  above  the  Lower  Till.  Contortions  and  landslips 
make  observations  difficult  to  the  west,  and  beyond  Kirby 
Hill  the  various  sub-divisions  of  the  North  Sea  Drift  (Norwich 
Brickearth)  are  not  clear.  Just  west  of  Cromer  promenade  the 
section  shows  : — 

Chalky  Drift  : streaky  with  patches  of  sand  aud  grey  till  ...  60  ft. 

Till,  brownish  and  streaky  above,  grey  and  homogeneous 


*Proc.  Geo/.  Assoc.,  43,  1932,  241. 
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Near  the  R untons  the  big  Chalk  erratics  begin  to  appear. 
At  the  western  end  of  the  erratics  the  cliff  section  is  : — 

Chalky  Boulder  Clay,  sand  and  gravel,  contorted  ...  ...  40  ft. 

Till  c.  6 ft. 

Leda  myalis  sands,  etc.  ...  ...  ...  ...  ...  20  ft. 

There  is  little  variation  westwards,  except  that  ridge  gravels 
cap  the  cliffs.  Beeston  Hill  is  formed  of  chalky  outwash  gravel 
contorted  with  Chalk)^  Boulder  Clay  ; Skelding  Hill  is  rather 
similar.  Near  Sheringham  life-boat  house  the  contortions 
fade  out.  At  Weybourne  the  Chalky  Boulder  Clay  falls  to 
beach  level,  and  the  Chalk  is  at  the  base  of  the  cliffs. 

Beyond  Happisburgh  and  as  far  as  the  former  island  of 
b legg  is  a low  coast  backed  by  only  a thin  line  of  dunes  between 
the  sea  and  the  fiat  land,  often  below  high  water  mark,  within, 
flie  recent  breach  at  Horsey  was  fully  discussed  in  these  Trans- 
actions. This  stretch  of  coast  is  in  some  ways  like  the  marsh- 
land coast  ; there  are  no  marshes,  but  the  offshore  bars  are 
represented  by  a continuous  line  of  beach,  with  some  shingle  and 
dunes  separating  the  sea  from  the  low  land  within.  In  their 
natural  state  dunes  do  not  grow  regularly  ; some  grow  higher 
than  others  ; wind  gullies  form  and  are  cut  lower  and  become 
lines  of  danger  to  sea-attack.  Hence  these  dunes  are  con- 
trolled ; hollows  are  filled  and  the  Crestline  kept  reasonably 
level.  Psamma,  in  particular,  is  planted  to  help  guide  their 
growth.  But  whilst  this  may  be  of  some  value,  it  cannot 
overcome  the  main  difficulty.  If  the  coast  is  to  be  even 
reasonably  “ safe  ” there  must  be  a constant  supply  of  new 
material  brought  to  it  to  replenish  loss.  Near  Sheringham 
the  change  in  the  trend  of  the  coast  causes  a change  in  the 
direction  of  drift,  which  is  here  to  the  east.  The  waste  of  the 
Cromer  cliffs  should  therefore  help  to  build  up  the  beaches 
off  Palling  and  Horsey,  but  unfortunately  it  only  does  so  to 
a very  limited  extent.  Mr.  j.  N.  Carruthers  thinks  that  most 
of  this  material  goes  to  offshore  banks.  If  this  is  so,  and  if  it 
continues,  this  stretch  of  coast  will  remain  a region  of  danger 
and  man  will  be  fighting  a losing  battle  against  the  sea. 

Beyond  this  low  shore  is  the  former  island  of  Flegg,  built 
mainly  of  contorted  drift  and  gravels.  Apart  from  a wide  belt 
of  dunes,  erosion  is  often  serious  and  is  eating  away  the  soft 
cliffs. 
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The  River  Aide  (left)  and  the  Sea  at  Slaughden.  Aldeburgh  in  the  distance. 
The  northern  end  of  Orford  Ness  in  the  foreground. 
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Southwards  from  Flegg  there  have  been  numerous  changes 
in  the  coastline.  The  estuary  of  the  Bure  and  Wavenev  was 
obstructed  by  the  development  of  the  spit  on  which  Yarmouth 
stands.  Originally  there  were  two  openings  ; one  to  the  north 
called  Orubb’s  or  Cockle  Haven,  and  the  present  opening  at 
Gorleston.  Yarmouth  itself  may  have  originated  as  a fishing 
settlement  where  nets  were  dried  on  a sand-bank  which  formed 
in  the  estuary  by  about  the  year  1000.  Once  it  had  formed  it 
lengthened  southwards  by  beach-drifting.  By  1347  the  spit 
stretched  to  a point  between  Gunton  and  Corton  and  was  a 
hindrance  to  navigation.  Several  cuts  were  made  through 
it  and  the  present  harbour  at  Yarmouth,  bar  minor  alterations, 
dates  from  1566. 

When  the  spit  extended  to  the  south  it  protected  the  coast- 
line within.  From  its  end  material  was  swept  on  to  the 
adjacent  mainland  and  doubtless  storms  cut  oft  large  parts  of 
it  and  drove  some  of  this  material  on  to  the  mainland.  Thus 
we  may  account  for  Lowestoft  Denes  or  Ness,  a feature  difficult 
to  explain  unless  related  in  some  such  way  to  the  Yare 
spit.  The  spit  is  now  fixed  by  the  harbour  piers  at  Yarmouth, 
and  material  from  the  north  is  held  up,  and  consequently 
Yarmouth  Denes  are  extending.  South  of  Gorleston  erosion 
is  serious,  and  continues  to  be  so  as  far  as  Lowestoft  harbour, 
on  the  north  side  of  which  there  is  some  very  local  accumula- 
tion. The  Denes  have  had  to  be  protected  by  sea  walls.  The 
present  harbour  is  an  artificial  outlet  from  Oulton  Broad  and 
Lake  Lothing.  Immediately  south  of  the  harbour  erosion  is 
again  serious,  especially  at  Pakefield. 

From  Pakefield  to  Aldeburgh  there  is  a fairly  straight  shore 
of  alternate  low  and  soft  cliffs  and  low-lying  marshland  dammed 
back  by  a beach  of  sand  and  shingle.  The  evidence  of  the 
Butley  Cartulary  shows  that  there  were  several  small  havens 
here  ; e.g.,  Benacre,  Covehithe,  Minsmere,  and  Thorpeness. 
Dunwich  has  suffered  severely.  When  it  was  at  the  height  of 
its  prosperity  the  Dunwich  river  and  the  Blyth  had  a common 
mouth  which,  cut  through  a shingle  spit,  fluctuated  a good  deal. 
As  a result  of  erosion  of  the  soft  cliffs  at  Dunwich  the  land 
retreated,  the  site  of  the  old  town  was  destroyed,  and  the 
former  spit,  to  seaward  of  the  present  Dunwich  and  Blyth 
flats,  demolished. 
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The  chief  feature  of  the  Suffolk  coast  is  Orford  Ness  which 
deflects  the  Aide  southwards  for  about  eleven  miles.  It  is 
formed  entirely  of  shingle,  which  is  piled  up  into  numerous 
ridges  (fulls).  By  tracing  their  disposition  the  evolution  of  the 
spit  can  be  followed  with  some  accuracy.  At  Aldeburgh  it 
begins  as  virtually  one  great  ridge  ; farther  south,  but  north 
of  the  Ness,  there  are  several  groups  of  recurved  ends,  each 
former  terminations  of  the  spit.  The  greatest  development  of 
ridges  lies  between  the  lighthouse  and  Orford  town,  and 
extends  to  Stonyditch  Point  (about  one  mile  from  the  light- 
house, on  the  river  side  of  the  spit).  South  of  this  point  the 
spit  narrows,  and  its  inner  edge  is  diversified  by  many  recurves, 
usually  single,  on  the  river  side.  In  1897  it  was  nearly  a mile 
longer  than  now,  but  was  truncated  by  a storm  in  that  year. 
There  is  reason  to  believe  that  in  1162,  when  Orford  castle 
was  built,  and  when  the  town  was  a prosperous  port,  Stony- 
ditch Point  was  the  southern  end  of  the  spit.  Granting  this, 
the  rate  of  growth  from  that  time  up  to  1897  was  about  14  yards 
a year — a figure  to  be  taken  with  caution  as  doubtless  storms 
shortened  the  spit  from  time  to  time.  Within  the  shingle, 
and  on  either  side  of  the  river,  are  marshlands,  mostly  reclaimed 
and  enclosed.  The  Butley  River  is  also  deflected. 

At  Shingle  Street  masses  of  shingle  are  piled  up  on  the  shore, 
representing  the  waste  of  the  spit,  and  illustrating  what 
probably  happened  at  Lowestoft  Ness.  This  shingle  partly 
protects  marshlands,  and  southwards  passes  into  the  beach 
alongside  the  London  Clay  which  outcrops  north  of  the  Deben 
and  forms  low  cliffs.  A small  spit  has  formed  in  the  mouth 
of  this  river.  South  of  the  Deben  the  wearing  away  of  the 
coast  has  led  to  another  big  accumulation  of  shingle  at  the  joint 
mouth  of  the  Orwell  and  Stour,  forming  Landguard  Point.  It 
is  largely  built  over  and  has  been  altered  artificially. 

South  of  the  Orwell-Stour  mouth  shingle  lessens  in  amount, 
and  there  are  only  local  patches  along  the  Essex  coast,  which  is 
less  modified  by  the  formation  of  spits,  so  that  the  estuaries  are 
still  open.  Nearer  the  Thames,  islands,  or  foimer  islands, 
such  as  Foulness  are  in  the  nature  of  deltaic  deposits  of  the 
Thames. 

(i)  The  Breckland 

This  is  a Chalk  area,  thinly  covered  by  glacial  sands  and 
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gravels.  The  Chalk  is  nearly  horizontal,  and  the  surface  of  the 
ground  gently  undulating.  Most  of  the  northern  part  of  the 
area,  which  rises  gently  from  the  Fens,  lies  between  50  and  150 
feet.  In  the  southern  part  a line  of  gravel-capped  hills,  up  to 
about  100  feet  high,  fronts  the  Fenland.  Only  occasionally 
does  the  Chalk  appear  at  the  surface.  According  to  Mr.  A.  S. 
Watt*  the  Great  Chalky  (i.e.,  Chalky- Jurassic)  Boulder  Clay 
extends  over  all  ; the  Upper  Chalky  Drift  is  more  localized. 
Between  the  two,  sand,  loess  (brickearth),  and  gravel  occur. 
Both  of  the  boulder  clays  are  largely  made  up  of  Chalk  and 
sand,  and  leaching  has  left  the  insoluble  material  on  the  surface 
so  producing  a sandy  soil. 

The  soils  show  greater  variations  in  chemical  than  in  physical 
properties.  Podsols  are  seen  in  all  stages  of  development,  good 
examples  occurring  in  the  Lark  and  Little  Ouse  valleys,  and 
fronting  the  Fens.  Locally,  layers  of  stones  a few  centimetres 
to  perhaps  three  metres  below  the  surface  result  from  the  fact 
that  in  the  past  boulder  clay  was  often  spread  on  potentially 
mobile  sand  dunes  to  check  drifting.  With  the  erosion  of  the 
sand  beneath,  the  stones  come  to  rest  at  any  level  in  a soil 
profile.  The  eroded  sand  is  deposited  elsewhere,  and  drifted 
sand  varies  from  a few  centimetres  to  several  metres  in  thick- 
ness and  is  itself  podsolized.  Watt  holds  that  the  sand  is 
derived  from  the  two  boulder  clays  and  inter-glacial  sands. 
Frontal  erosion  due  to  winds  from  between  south  and  west  is 
responsible  for  the  layer  of  sand  which  largely  covers  the 
district.  Blow-out  formation  in  dunes  is  usually  limited  to 
ground  below  the  50-foot  contour,  and  seems  to  be  due  to 
local  eddies  or  whirlwinds  which  travel  at  high  speeds.  Blow- 
outs usually  start  in  ground  but  little  higher  than  their  sur- 
roundings ; they  appear  to  begin  in  retrograded  plant 
communities  and  in  unconsolidated  Fescue- bent  ; with  few 
exceptions  they  occur  only  in  heavily-podsolized  soils  overlain 
by  blown  sand  ; rabbit  scratches  seem  to  have  little  or  no 
effect  on  their  formation.  Once  a blow-out  is  formed  frontal 
erosion  by  winds  from  different  directions  accounts  for  its 
subsequent  de velopmen  t . 

The  glacial  deposits  of  Breckland  have  been  briefly  com- 


* Journ.  Ecology,  24,  1936,  116  ; and  ibid.,  25,  1937,  91. 
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mented  on  by  Mr.  T.  T.  Paterson.*  If  vve  accept  his  views  we 
should  also  have  to  revise  our  reading  of  the  deposits  of  a far 
greater  area.  This  may  have  to  be  done,  but  much  more 
correlation  is  required  before  a satisfactory  agreement  is 
reached. 

Paterson  recognized  three  boulder  clays  in  the  Breck.  The 
lower  deposit,  the  equivalent  of  the  Great  Chalky  Boulder 
Clay,  is  distinguished  by  erratics  from  Scotland,  Yorkshire, 
Scandinavia,  and  also  of  Jurassic  and  Kimeridgic  material  ; 
it  is  only  found  on  slopes  of  shallow  ancient  valleys  and  was 
largely  eroded  away  in  a period  following  the  advance  of  the 
ice.  This  erosion  was  related  to  a widespread  uplift,  during 
which  the  major  features  of  the  present  landscape  were  formed. 
Aggradation  ensued,  succeeded  by  a wetter  episode  with  some 
erosion,  followed  by  the  formation  of  loam.  After  another 
slight  aggradation,  there  was  a second  advance  of  the  ice. 
The  sequence  of  events  following  this  advance  was  similar  to 
that  of  the  first  interglacial  : — uplift,  erosion  (the  valleys 
mainly  excavated  along  existing  lines),  aggradation,  a colder 
oscillation  with  the  formation  of  some  loam,  and  finally  slight 
erosion.  Then  the  third  and  last  boulder  clay  was  formed 
and  covers  the  greater  part  of  Breckland,  except  the  hillier 
ground  in  the  south  ; with  its  associated  gravels  it  forms  an 
upper  terrace  dissected  by  erosion.  Later  a middle  terrace 
was  formed,  and  after  some  sludging  in  a colder  phase,  erosion 
and  aggradation  took  place  to  form  a late  low  terrace. 

The  two  newer  boulder  clays  are  alike  and  contain  Triassic 
material.  Both  are  brownish,  largely  as  a result  of  loam  and 
clay  derived  from  an  earlier  inter-glacial  deposit.  Paterson 
suggests  they  have  been  confused  and  named  the  Upper  Chalky 
Boulder  Clay.  He  also  maintains  that  the  Lower  Boulder  Clay 
(the  Great  Chalky  Boulder  Clay  of  western  Norfolk  and  Suffolk) 
should  be  equated  to  the  Norwich  Brickearth.  The  Middle 
Boulder  Clay  then  represents  the  Great  Chalky  Boulder  Clay 
(the  Great  Eastern  Drift)  of  eastern  Norfolk  and  Suffolk,  and 
the  Upper  Boulder  Clay  correlates  with  the  Upper  Chalky 
Boulder  Clay  and  Little  Eastern  Drift.  It  is  premature  to 
comment  on  these  views. 


* Nature,  143,  1939,  822. 
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(j)  The  Natural  Lakes  of  the  Region  (exclusive  of 
the  Broads) 

W.  G.  Clarke*  gives  a list  of  17  of  these  lakes  in  Norfolk. 
There  are  also  a few  in  Suffolk.  In  Norfolk  Clarke  names  42 
artificial  lakes,  most  of  those  in  Suffolk  are  also. 

Apart  from  Easton  Bavents  and  the  modified  Thorpeness 
mere,  both  of  which  are  akin  to  the  Broads,  the  most  interesting 
lakes  are  on  the  Breckland.  Marrf  has  pointed  out  that 
they  occur  in  two  shallow  valleys  which  existed  before  the 
meres  were  formed ; the  Devil’s  Punch  Bowl,  Fowlmere, 
Home  Mere,  the  Wretham  Park  Group,  and  Mickle  Mere  are 
in  the  one,  Langmere  and  Ringmere  in  the  other.  They 
may  be  dry  when  the  rainfall  is  low  ; seldom  is  any  one  filled 
to  the  brim.  Their  sides  are  usually  steep  ; their  floors  flat 
and  shallow.  The  smaller  are  simple  in  outline,  but  the 
larger  are  more  irregular.  Those  in  Wretham  Park  have  been 
altered  artificially.  There  are  also  many  nameless  ponds 
which  grade  down  to  ordinary  swallow-holes,  which  may 
indicate  the  starting  point  in  the  formation  of  the  larger  meres. 
Swallow-holes  may  have  begun  as  sand-pipes  as  suggested  by 
Mr.  F.  J.  Bennett,  or  perhaps  by  subsidence,  but,  more  probably 
by  solution,  especially  as  the  boulder  clay  in  which  they  occur 
is  decalcified.  When  filled  the  water  would  sap  their  sides 
and  increase  their  circumferences,  thus  producing  forms  such 
as  Ringmere  and  the  Punch  Bowl.  Coalescence  of  two  or 
more  would  produce  an  irregular  mere  e.g.,  Langmere.  Near 
Roudham  Junction  there  are  several  deserted  hollows  in  the 
valleys.  When  they  were  formed  the  junction  of  the  boulder 
clay  and  Chalk  was  near  them  ; erosion  has  worn  the  junction 
back  up-stream,  thus  depriving  the  hollows  of  clay,  and  allow- 
ing solution  to  go  on  more  freely.  This,  however,  raises  the 
question — how  are  meres  filled  ? There  are  two  views  : 
surface  drainage,  or  a rise  of  the  saturation  level  (water  table). 
The  latter  view  (cf.  O.  T.  Jones  and  W.  V.  Lewis:}:)  is  now 
adopted  ; the  water  level  fluctuates  seasonally  and  is  reflected 
to  a lesser  degree  in  the  level  at  which  the  water  stands  in  the 
meres.  In  the  long  run,  however,  the  water  level  is  related  to 

*Trans.  Norf.  and  Norw.  Nat.  Soc.,  11,  1919-24,  267. 

\Proc.  Cambridge  Phil.  Soc.  17,  1913,  58. 

\Geogr.  Journ.,  97,  1941,  158. 
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the  rainfall.  The  meres  are  clearly  post-glacial  in  age  in  the 
sense  that  they  were  formed  after  the  boulder  clay  was  laid 
down.  They  are  not  necessarily  contemporaneous,  and  are 
probably  still  being  formed. 

Diss  Mere  has  a steep  northern  bank  ; on  the  south  the 
bank  is  nearly  level  with  the  water  at  one  place,  but  the  connec- 
tion with  the  Waveney  is  probably  artificial.  It  is  fed  by  Chalk 
springs,  and  appears  to  rest  on  glacial  sands,  but  as  these  are 
not  thick  its  deeper  parts  may  rest  on  the  Chalk.  Barton 
Mere,  about  four  miles  east  of  Bury  St.  Edmunds,  is  similar. 
The  lake  in  Holkham  Park  is  mainly  artificial  ; Clarke  suggests 
it  may  be  part  of  a former  arm  of  the  sea  cut  oft  some  two 
centuries  ago. 

I wish  to  thank  Mr.  I.  C.  Blake  and  Mr.  P.  L.  Scott  for 
drawing  the  map  and  diagrams  for  me. 
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General  Effects  of  the  February  1958  Flood  seen  in  1941 


By  Anthony  Buxton 

There  has  been  a large  improvement  in  the  recovery  of  the 
Hooded  land,  as  shown  by  the  growth  of  vegetation  in  the 
spring  and  summer  of  1941.  'This  improvement  has  produced 
among  a great  many  of  the  inhabitants  the  impression  that 
salt  has  done  good  to  the  land.  This  impression  is  of  course 
entirely  false.  The  improvement  is  due  to  drainage,  not  to 
salt.  In  order  to  effect  recovery  it  was  essential  to  improve 
the  extremely  poor  drainage  and  at  a cost  of  £6,600  (£2,200 
provided  by  the  Flood  Relief  Committee  and  £4,400  by  the 
Ministry  of  Agriculture),  the  drainage  has  been  greatly  im- 
proved ; if  anyone  doubts  it,  they  have  only  to  compare  an 
area  where  the  dykes  have  been  bottom-fyed,  with  an  area 
where  they  have  not.  Where  the  dykes  have  not  been  bottom- 
fyed  recovery  has  hardly  begun.  The  Flood  Relief  Committee 
whose  funds  are  now  exhausted,  has  made  a request  for  a 
further  Government  grant  for  bottomfying  more  dykes  in 
the  salted  area,  and  the  Ministry  of  Agriculture  has  agreed 
to  find  a further  £1,800  for  the  purpose.  1 his  is  a most 
generous  and  valuable  contribution,  which  should  do  much  to 
hasten  recovery  in  the  backward  areas. 

Although  drainage  is  greatly  improved,  it  is  still  extremely 
bad  according  to  Dutch  standards,  and  since  hardly  anyone 
in  the  neighbourhood  has  ever  seen  good  drainage  or  its  effects, 
nothing  short  of  a flood  disaster  would  ever  ha\  e produced 
even  the  present  measure  of  improvement.  I am  more  than 
doubtful  whether  that  improvement  will  be  permanent.  The 
Internal  Drainage  Boards  are  financially  unsound  and  never 
have  any  money  to  spare  ; little  is  being  done  to  prevent  the 
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cattle  from  damaging  the  work  on  the  dykes,  and  the  same 
bad  practice  continues  of  leaving  the  mud  and  hover  cleaned 
out  of  the  dykes  on  the  dyke  banks  to  be  kicked  in  again  by  the 
cattle  or  to  gradually  heighten  the  dyke  banks  and  thereby 
render  each  marsh  saucer-shaped  and  therefore  difficult  to 
drain. 

I have  cleared  the  hover  from  the  edge  of  my  dykes  and 
stacked  it  in  heaps  on  the  centre  and  lowest  portions  of  the 
marshes,  but  this  is  a laborious  and  expensive  process.  Speak- 
ing as  the  Chairman  of  a Drainage  Board  I advocate  much 
deeper  cleaner  dykes,  and  plant  sufficiently  powerful  to  pump 
them  dry,  not  merely  to  skim  the  top  water  off,  according  to 
Norfolk  standards.  Speaking  as  a Naturalist  1 must  confess 
that  the  result  of  good  drainage  is  hideous  and  uninteresting. 
Trying  to  speak  in  both  capacities,  the  best  plan  seems  to  me  to 
drain  the  better  portions  of  the  land  really  well  and  not  to 
spend  money  on  the  rest,  but  to  leave  it  as  a good  hearty  bog. 

One  of  my  tenant  farmers  after  three  years'  experience 
has  stated  as  his  opinion  that  he  would  rather  pay  a high 
rent  for  land  unaffected  by  the  sea  flood  than  to  hold  land 
that  has  been  affected  even  on  no  rent  at  all.  I agree  with 
him.  The  cost  of  recovery,  the  rubbish  that  grows,  the  poor 
crops  and  all  the  rest  of  it  are  too  much  of  a strain  for  the 
temper  and  the  purse,  even  if  someone  else  pays  for  the  improve- 
ment of  the  drainage.  In  Holland  the  government  holds 
the  baby  until  it  can  walk  and  walk  well.  Then,  and  not  till 
then,  (i.e.,  when  the  land  is  again  in  good  heart),  it  hands  it 
over  to  the  private  fanner  and  charges  him  a big  rent  for  the 
pleasure  of  looking  after  it.  Moreover  there  is  an  unseemly 
scramble  to  pay  that  rent  and  get  the  land,  so  that  even  the 
Government  which  has  been  holding  the  baby,  gets  its  own 
back,  and  is  pleased. 

Salinity 

The  drop  in  salinity  during  the  winter  of  1940-41,  despite 
a very  wet  October,  was  rather  disappointing.  I suppose  that 
this  was  because  the  full  effect  of  better  drainage  was  only  felt 
for  the  first  time  during  this  period.  There  was  much  salt  to 
be  washed  out,  and  out  it  came  as  shown  by  the  samples,  all  of 
which  were  taken  at  the  mill  intake  at  Horsey,  invariably  at 
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the  same  water  level  and  at  the  end  of  a full  day’s  pumping. 
The  samples  show  the  following  results  : — 


Date. 

Nov.  25th  1940 
Dec.  22nd  1940 
Jan.  4th  1941 
Jan.  29th  1941 
March  16th  1941 
Nov.  5th  1941 
Nov.  24th  1941 
Dec.  16th  1941 


Salinity. 

4.80%o  after  wet  period 
7.05%o  after  dry  spell 
6.35%0  during  frost 
5. 30%o  after  snow  and  thaw 
...  5.20%o 

5.%o 

6.55%  0 
...  5.02%o 

Salt  appeared  on  the  surface  of  the  marshes  in  April  during 
a hot  dry  spell,  and  was  still  visible  in  the  lowest  areas  in 
September,  1941,  but  it  was  much  less  evident  than  in  previous 
years  and  although  1 took  no  more  samples  during  the  spring 
I am  confident  that  there  was  no  such  marked  rise  in  salinity 
as  occurred  in  previous  years,  because  for  the  first  time  since 
the  flood  cattle  and  horses  have  drunk  from  the  dykes  during 
the  summer,  and  in  most  cases  no  other  water  has  been 
carted  to  them.  The  farmers  tell  me,  however,  that  cows 
coming  home  from  the  marshes  for  milking  have  drunk  much 
water  at  the  farm,  which  seems  to  indicate  that  they  preferred 
the  water  they  obtained  there  to  that  in  the  dykes. 

There  has  still  been  no  test  of  the  sea  defences. 


Vegetation 

There  is  a very  large  increase  of  grass  on  the  marshes 
and  since  the  rains  of  August  have  produced  a heavy  late 
growth  there  is  not  nearly  enough  stock  available  to  feed  it 
down.  Last  year  I described  how  the  grasses  were  thrusting 
out  the  maritime  plants  on  the  marshes.  That  process  has 
continued  apace  and  now  it  is  only  in  the  lows  that  the  maritime 
plants  are  still  visible.  The  whole  performance  can  be  seen 
in  quite  a small  area,  such  as  a typical  low  pan  in  a marsh 
with  a shallow  ‘grup’  running  through  it.  Round  the  edge  of 
the  pan  is  grass,  but  in  the  pan  itself  orach  and  sea  spurrey 
with  here  and  there  the  red  brown  soil  surface  visible.  Right 
in  the  bottom  of  the  ‘grup’  and  nowhere  else  are  a few 
plants  of  the  edible  marsh  samphire.  Three  summers  ago  a 
man  from  Salthouse  asked  me  if  he  could  come  over  to  Horsey 
for  the  day  with  a car  to  fetch  a load  of  this  seaweed  off  the 
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marshes.  It  would  take  him  a week  to  fill  his  car  now,  and 
I doubt  if  he  would  fill  it  at  all.  Moreover,  this  year’s  crop  of 
it  was  of  very  poor  quality  except  in  one  or  two  places.  We 
are  practically  done  with  the  samphire  and  next  summer  I 
think  that  we  shall  be  about  done  with  the  orach  and  the 
spurrey,  which  will  be  disappointing  for  duck,  teal,  pheasants, 
partridges  and  pigeons,  which  feed  on  its  seed.  The  fact  that 
we  still  have  some  samphire  in  the  fourth  summer  after  the  sea 
flood,  whereas  the  Dutch  manage  to  get  rid  of  it  by  the  second 
summer  after  sea  flood  or  reclamation,  seems  to  imply  that 
their  drainage  is  three  times  as  good  as  ours.  Samphire  is,  I 
think,  a very  accurate  barometer  of  salt  elimination,  and 
therefore  of  drainage,  but  to  state  that  Dutch  drainage  is 
only  three  times  as  efficient  as  ours,  strikes  me  as  over- 
complimentary to  ourselves. 

Last  season  it  was  worth  cropping  about  half-way  down  the 
slope  from  high  water  mark  to  marsh  level.  This  season  it 
looks  as  if  it  had  been  worth  cropping  three-quarters  of 
the  way  down  the  slope  but  still  not  at  marsh  level  or  just 
above  it,  but  the  improvement  in  the  arable  land  is  much  less 
than  the  improvement  in  the  marshes.  I put  this  down 
to  too  deep  cultivation  of  the  arable  and  other  mistakes. 
As  related  in  the  last  report  there  are  seme  good  examples 
of  what  not  to  do.  For  instance,  on  a field  at  mirsh 
level  a poor  crop  of  mangolds  was  lifted  late  in  the  autumn  of 
1 940  after  heavy  rain ; the  soil  was  therefore  heavily  poached . A 
crop  of  wheat  on  the  field  this  summer,  looked  as  bad  as  was 
expected.  This  is  no  doubt  due  to  damage  caused  to  soil 
texture  by  getting  up  the  mangolds  after  heavy  rain.  It  was 
too  early  to  crop  that  field,  and  the  damage  caused  will  I fear 
last  and  may  even  be  permanent.  An  experiment  was  made 
on  a field  at  Horsey,  which  I was  told  by  an  expert  had 
been  ploughed  too  deep.  One  part  of  it  was  sown  with 
sunflower  and  the  other  with  oats.  Both  were  sown  late.  The 
oats  and  sunflower  were  both  poor  crops  and  very  short  ingrowth, 
particularly  in  the  lower  parts  of  the  field.  It  is  hoped  that 
the  sunflower  roots  may  improve  the  bad  soil  texture.  Land 
and  bush  drainage  carried  out  early  in  1941  on  Horsey  Poor 
Marsh  has  been  very  successful.  Grass  is  much  improved  and 
watergrass  (J uncus  gerardi)  which  was  rampant  has  practically 
disappeared. 
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There  is  one  point  which  we  can  now  clear  up  that  was  not 
known  even  by  the  Dutch,  for  they  had  had  no  experience  of 
it  in  flooded  areas  in  Holland,  namely,  the  effect  of  salt  on 
silver  birch.  Jn  the  summer  of  1939  some  silver  birch  which 
seemed  to  be  absolutely  dead  in  1938,  put  out  fresh  leaves 
from  low  down  on  the  trunk  and  the  larger  branches.  In  1940 
a comparatively  small  proportion  of  the  trees  that  had  made  this 
attempt  at  recovery  in  1939  put  out  more  leaves  and  higher 
up  the  branches,  while  the  rest  of  the  trees  gave  it  up  and  have 
since  shown  no  sign  of  life.  In  the  summer  of  1941  the  trees 
that  showed  further  improvement  in  1940  have  again  gone 
ahead  and  produced  more  foliage  ; but  they  are  a very  small 
percentage  of  the  affected  birches.  The  result  is  at  present 
very  ugly  as  the  dead  boughs  overtop  those  that  bear  leaves. 
Two  chestnuts  at  high  water  level  have,  as  last  summer,  made 
feeble  attempts  to  produce  new  shoots.  A crab  apple  tree 
standing  near  ashes  and  oaks*,  which  are  either  dead  or  badly 
affected  by  salt,  has  survived  and  fruited  well  this  year. 
It  must  be  one  of  the  most  resistant  trees  to  salt.  Black 
sallow,  bramble,  foxglove  and  other  plants  have  spread.  The 
County  Council  have  planted  more  white  willows  on  the 
Horsey-Somerton  road,  again  with  only  partial  success.  It  is 
apparently  still  too  early  for  planting  willows  or  osiers,  and 
much  too  early  for  planting  other  timber. 

There  has  again  been  a considerable  quantity  of  belladonna 
on  the  edge  of  dykes  near  the  Mere.  Giant  spearwort  has  never 
reappeared  and  an  attempt  ought  to  be  made  to  re-introduce  it, 
but  it  may  still  be  too  soon  to  do  so.  Marsh  sow-thistle  is  not 
only  re-established  in  full  vigour  in  its  old  haunts,  it  has  spread 
to  new  ones.  Common  rush,  which  started  to  grow  again 
in  one  or  two  places,  has  given  up  the  attempt  there,  but  has 
re-appeared  in  two  other  spots.  Pin  rush  continues  to  thrive 
as  according  to  its  name  (J  uncus  manhma ) it  should  under  salt 
conditions. 

The  dykes  are  remarkably  full  of  weed  and  apparently  of  a 
number  of  different  kinds,  not  merely  hair  weed  ( Potamogeton 
pectinatus).  At  the  end  of  September,  1941,  a collection  of 
weeds  from  the  Mere  was  kindly  examined  by  Mr.  E.  A.  Ellis. 
He  reports  the  return  to  the  Mere  of  two  of  the  stone  worts 
beloved  of  diving  duck  (Char  a aspera  and  Char  a hispida ), 


♦Turkey  oak  is  apparently  even  more  resistant  to  salt  than  British  oak. 
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also  of  Potamogeton  perfoliatus  and  praelongus,  of  a water  milfoil 
( Myriophyllum  verticillatum)  and  of  frogbit  ( Hydrocharis 
morsus-rance).  1 had  suspected  the  return  of  something 
succulent,  for  coots  and  a few  tufted  duck  appeared  in  the 
autumn  of  1941,  and  apparently  found  things  to  their  liking. 
I hope  that  it  will  mean  a Mere  once  more  peopled  this 
winter  with  pochard,  tufted,  golden-eye  and  scaup*. 

Water  lilies  have  reappeared  in  the  Mere  for  the  first  time 
since  the  flood.  Except  round  the  Mere  where  reed  and  bul- 
rush have  grown  well,  the  reed  crop  on  the  marshes  has  been 
very  bad,  particularly  so  in  the  area  where  dykes  have  not 
been  bottom-fyed.  The  fungus  identified  last  year  as 
Hcbeloma  mesophcimm,  which  covered  the  bare  ground  on  the 
marshes  each  year  since  the  flood,  has  only  reappeared  in  the 
autumn  of  1941  in  some  lows  in  the  area  where  no  dykes  have 
been  bottom  fyed.  This  seems  to  prove  that  this  fungus  likes 
a bare  salt  pan.  There  was  no  vegetation  with  it  except  a few 
orach  seedlings  which  came  up  in  November. 

Mammals 

Otters  have  been  plentiful  and  there  are  probably  now 
enough  fish  to  meet  all  their  needs.  This,  however,  in  no 
way  prevents  them  from  turning  their  attention  to  duck. 
They  always  did  so  before  the  flood,  but  for  the  past  two  or 
three  winters  I have  abundant  evidence  to  prove  that  some 
of  them  at  least  connect  a shot  fired  on  or  near  the  Mere  in  the 
early  morning  with  duck,  and  that  they  come  straight  for  the 
sound  in  the  hope  of  picking  up  a cheap  and  appetizing  break- 
fast. On  practically  every  occasion  that  I have  been  out 
with  a gun  for  the  morning  flight  otters  have  arrived  during 
the  proceedings,  picked  up  and  eaten  (sometimes  within  5 yards 
of  me)  duck  that  I have  shot,  and  have  shown  themselves  to 
be  the  very  reverse  of  gun-shy.  The  whistling,  scrunching 
and  splashing  that  goes  on  has  generally  been  in  thick  covert, 
where  it  was  impossible  to  see  the  animals,  but  on  one  occasion 
an  otter,  who  was  obviously  hunting  a runner,  swam  and  dived 
all  round  my  boat  without  even  bothering  to  look  up  at  the 
three  figures  standing  upright  to  watch  his  manoeuvres.  I 
suppose  many  people  would  say  why  not  shoot  the  otter, 
instead  of  calmly  allowing  him  to  pick  up  and  eat  your  duck 
under  your  very  nose.  But  are  they  my  duck  any  more  than 
♦This  hope  has  not  been  fulfilled. 
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his,  and  have  not  he  and  his  ancestors  quite  as  good  a claim  to 
the  sporting  rights  of  Horsey  as  a comparative  newcomer  like 
myself  ? At  any  rate  I have  a great  affection  for  the  creatures 
which  most  people  call  vermin  and  half  the  fun  of  a morning 
flight  at  Horsey  in  these  days  is  provided  by  these  weird  and 
impertinent  companions,  collecting  their  breakfast  at  my 
expense.  If  only  they  could  be  taught  the  job,  what 
magnificent  retrievers  of  wild  fowl  they  would  make.  It  may 
well  be  asked  what  all  this  has  to  do  with  salt,  to  which  I 
should  reply  that  this  article  has  got  quite  enough  salt 
in  it  already,  and  will  take  no  harm  from  the  introduction 
of  another  ingredient. 

Stoats  and  weasels  as  usual  have  varied  according  to  the 
quantities  of  rats  and  mice.  In  the  winter  there  were  a number 
of  short-tailed  voles  on  the  marshes,  and  I have  never  seen 
more  short-eared  owls  at  Horsey  than  hi  March,  1941.  Much 
to  our  surprise  and  regret,  none  remained  to  breed,  although 
there  was  still  plenty  for  them  to  eat.  Water  rats,  which 
returned  in  numbers  last  year,  are  again  numerous  and 
breed  successfully.  Hares  have  been  far  too  plentiful,  but 
rabbits  are  almost  confined  to  the  warren,  with  the  exception 
of  the  permanent  last  garden  rabbit.  Hares  died  off  from  a 
mysterious  disease  in  1941. 

Birds. 

Diving  duck  and  coots  continued  to  avoid  the  Mere  in  the 
winter  of  1940-41,  no  doubt  because  the  weed  they  seek 
belonging  to  the  stonewort  family,  had  never  returned,  but 
swans  have  found  good  feeding.  Whoopers  came  in  great 
quantities  ; on  one  day  in  the  winter  there  must  have  been 
200  of  them,  and  mute  swans  have  been  there  constantly  both 
in  winter  and  summer.  They  seem  to  feed  on  a weed  which  has 
no  attraction  for  diving  duck,  but  no  mute  swans  have  bred  on 
the  Mere  since  the  flood,  whereas  one  pair  always  did  so  before 
it.  Coots  and  diving  duck  began  to  appear  on  the  Mere  in 
some  quantities,  in  September,  1941,  no  doubt  owing  to  the 
return  of  stoneworts,  but  the  number  fell  off  in  October  and 
November. 

Two  pairs  of  great  crested  grebe  reared  broods.  Water- 
hens  are  still  very  scarce  and  although  a few  water  rails  spent 
the  winter  at  Horsey,  not  a single  one  remained  to  breed. 
Probably  this  was  because  the  creatures  on  which  they  feed 
their  young  were  destroyed  by  the  salt  and  have  never  returned. 
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W ater  rails  were  back  again  in  September,  1941,  and  several 
spotted  crake  came  in  October.  There  seems  to  be  an  interval 
between  the  return  of  wgetation,  and  the  return  of  the 
creatures  that  live  on  it.  All  warblers  except  reed  warblers 
are  still  far  short  of  their  normal  numbers.  Yellow  wagtails 
were  again  about  as  numerous  as  in  the  two  previous  summers 
and  reed  buntings  have  all  along  seemed  indifferent  to  the 
salt.  There  were  a fair  number  of  cuckoos  out  on  the 
marshes,  and  a few  pairs  of  turtle  doves.  We  are  still  short  of 
kestrels  and  there  were  no  long  eared  owls  in  1941. 

Reptiles 

A number  of  frogs  and  toads  tried  to  breed  on  flooded  land 
and  in  some  cases  at  least  succeeded,  probably  for  the  first 
time  since  the  flood.  Adders  still  seem  to  be  confined  to  the 
warren  and  its  immediate  neighbourhood,  and  have  not  been 
seen  in  their  old  haunts  on  banks  in  the  marshes. 

Fish 

Rudd  are  still  scarce  but  a few  have  been  caught.  Before 
the  flood  these  fish  could  be  seen  rising  in  quantities  on  the 
Mere  about  sunset,  but  1 have  watched  on  many  evenings  in 
the  summer  of  1941  and  seen  no  rises  at  all.  There  are  a few 
pike  but  none  were  seen  in  the  dykes  leading  out  of  the  Mere 
in  the  spring,  where  they  always  used  to  breed.  No  one  seems 
to  have  seen  a tench,  but  these  fish  were  almost  always  caught 
by  a small  band  of  fishermen  who  specialized  in  them  and  these 
fishermen  have  been  absent.  Bream,  roach  and  perch  have 
all  been  caught  in  the  Mere,  but  none  of  these  fish  have  yet 
returned  to  the  low  level  dykes.  Perch  in  particular  have 
shown  a large  increase  on  previous  years. 

Insects 

I had  hoped  that  this  year  swallowtail  butterflies  would 
have  shown  an  increase,  but  I doubt  if  there  were  any  more 
than  last  year,  although  ragged  robin  beloved  of  these  butter- 
flies and  milk  parsley,  on  which  the  caterpillars  feed,  have  spread 
again  well  over  the  marshes  connected  with  the  Mere  water. 

In  September  there  were  great  numbers  of  large  and  small 
brown  dragonflies,  but  I do  not  think  that  the  small  blue 
dragonfly  which  inhabits  the  Mere  in  midsummer  is  yet  up 
to  normal  numbers. 

Worms 

I was  told  in  Holland  that  we  might  expect  small  earth 
worms,  presumably  hatched  from  eggs  that  had  lain  dormant, 
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in  the  salted  area  during  the  third  summer  after  the  flood. 
Search  has  been  made  but  nothing  has  been  found.  Mature 
worms  have  spread  a little  further  out  from  what  was  high 
water  mark,  for  instance  round  the  Mere  wall,  but  the  process 
is  a very  slow  one.  It  is  easy  to  trace  them  by  the  moles. 

I shall  end  this  article  by  saying  what  I think  ought  to  have 
been  done  regarding  sea  defence  and  recovery  of  the  land 
after  the  sea  flood  : — 

(1)  The  Catchment  Board  ought  to  have  taken  the  clear 
warning  given  them  by  the  storm  of  1936,  which  swept 
the  beach  to  such  an  extent  that  it  disclosed  the  founda- 
tions of  a farm,  50  yards  on  the  seaward  side  of  the  present 
sandhills,  and  domestic  animals’  tracks,  that  must  have 
been  hidden  for  at  least  200  years. 

(2)  After  the  disaster  the  Catchment  Board  ought  to  have 
adopted  the  proposal  made  to  it  to  seek  advice  from  the 
country  most  experienced  in  protection  against  the  sea, 
namely  Holland,  and  the  Ministry  ought  to  have  made  the 
obtaining  of  that  advice  the  first  condition  of  a grant. 

(3)  As  regards  recovery  of  the  land  from  the  effects  of  salt, 
I ought  to  have  gone  with  my  party  in  February,  1938, 
to  seek  advice  from  Holland,  and  not  waited  until  Novem- 
ber of  that  year. 

(4)  The  Ministry  of  Agriculture  ought  not  to  have  havered 
for  six  months  over  the  Flood  Relief  Committee’s  offer  of 
the  residue  of  their  funds,  namely  £2,200  on  condition 
that  the  Ministry  would  grant  £4,400.  The  Ministry  of 
Agriculture  or  the  Treasury  are  thereby  responsible  for  a 
long  and  unnecessary  delay  in  the  improvement  in 
drainage  and  consequent  recovery. 

(5)  The  Ministry  ought  to  have  offered  to  take  over  all  the 
flooded  land,  and  farm  it  (again  with  Dutch  advice,  since 
they  are  ignorant  of  the  matter  themselves)  under 
management  until  the  land  was  again  in  good  heart.  This 
would  have  avoided  the  many  mistakes  and  damage 
caused  by  ignorance. 

(6)  (and  most  important,  since  it  concerns  the  future).  The 
Government  ought  to  lake  over  the  whole  responsibility 
for  all  coast  defence,  and  for  the  damage  in  the  event  of  a 
breach. 
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THE  ITCHEN  VALLEY 

By  The  Rt.  Hon.  Sir  Francis  Lindley,  G.C.M.G.,  C.B.,  C.B.E. 

1 first  saw  the  Itchen  Valley  when  I arrived  at  Winchester  as 
a " new  man  ” at  the  beginning  of  the  summer  half  of  1885. 
Brought  up  at  East  Carleton,  five  miles  south  of  Norwich,  a 
part  of  Norfolk  where  coarse  fish  abounded,  I had  spent 
many  happy  hours  waiting  for  the  dip  of  my  float  and  was 
something  of  a judge  of  the  quality  of  worms  and  gentles. 
Of  trout  I had  only  read,  and  regarded  them  as  a very  rare 
kind  of  fish  reserved  for  the  attention  of  anglers  of  an  eminince 
to  which  I could  aspire  only  in  the  distant  future.  So  it 
was  natural  that  the  first  thing  I asked  my  elder  brother 
to  do  was  to  take  me  to  the  river  and  there  I saw  my  first  trout. 
I believe  I could  find  the  very  place  again,  such  an  impression 
did  the  unknown  spotted  fish  lying  in  the  clear  stream  make  on 
a boy’s  ardent  mind.  Since  that  far-off  day  I have  never 
spent  a summer  in  England  without  visiting  the  valley,  and 
for  the  last  seven  years  I have  had  the  unbelievable  good 
fortune  to  live  in  it.  From  the  river’s  sources  down  as  far  as 
Otterbourne  there  is  hardly  a meadow  I have  not  been  in  at 
one  time  or  another. 

Before  describing  the  changes  which  have  taken  place  over 
fifty  years,  a short  description  of  the  main  features  of  the  valley 
may  make  the  picture  plainer.  In  a chalk  country,  such  as 
this  part  of  Hampshire,  rivers  are  fed  by  springs  rather  than 
tributaries,  and  no  surface  water,  save  off  the  roads  after  a 
heavy  storm,  finds  its  way  into  them.  The  yearly  rainfall  is 
fairly  high,  about  34  inches,  but  little  part  of  it  which  falls 
between  the  end  of  March  and  beginning  of  November  escapes 
the  absorption  of  vegetation  and  evaporation.  The  springs 
depend,  therefore,  on  the  winter  rains  which  begin  to  show 
their  effect  in  March.  If  they  are  much  below  normal,  the 
flow  of  the  stream  will  become  less  and  less  rapid  as  the  summer 
proceeds,  however  heavy  the  rainfall  in  July.  A long  summer 
drought  has  no  effect  on  the  river,  nor  does  its  height  fall  with 
the  lessened  flow.  For  this  depends  on  the  manipulation  of 
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hatches  and  the  cutting  of  weeds.  To  all  these  circumstances 
we  owe  the  delight  of  a brimming  river  during  the  hottest  and 
driest  of  summers. 

The  Itchen  proper  is  formed  by  the  junction  of  three  streams 
— the  Arle,  once  called  the  Itchen,  from  the  pond  at  Alresford 
constructed  by  Bishop  de  Lucy  of  Winchester  in  the  12th 
century  to  enable  barges  to  reach  his  great  palace  at  Bishop’s 
Sutton  ; the  smaller  stream,  now  called  the  Itchen,  rising  at 
Cheriton,  where  Royalists  and  Roundheads  once  fought  it  out, 
and  passing  through  the  historic  estate  of  Tichborne,  where 
for  700  years  the  dole  of  flour  has  been  handed  out  each  Lady- 
day  to  the  deserving  ; and  the  Candover  Brook  rising  at 
Brown  Candover  and  passing  through  the  park  and  lake  of  the 
Grange.  Those  three  streams  meet  about  a mile  below  Alres- 
ford and  constitute  the  main  river  which,  fed  by  numberless 
springs  in  the  floor  of  the  valley,  flows  for  eight  miles  almost 
due  west  to  Winchester  and  thence  for  twelve  more  almost 
due  south  to  Southampton  Water.  Is  there  any  other  valley 
in  the  world  which  offers  so  much  ordered  beauty  and  historical 
interest  within  so  small  a compass,  or  is  there  any  other  with 
villages  named  so  perfectly  to  suit  their  setting  ; Itchen  Stoke, 
Avington,  Itchen  Abbas,  Martyr  Worthy,  St.  Cross,  Shawford, 
Bambridge  and  Bishopstoke  ? 

Fifty  years  ago  the  river  was  flanked  by  well-kept  water 
meadows  almost  throughout  its  course.  These  were  irrigated 
by  an  elaborate  system  of  carriers  which,  taking  off  frem  the 
main  river  at  an  appropriate  level,  led  the  water  along  the 
upper  side  of  the  meadows  and  distributed  it  by  means  of 
smaller  and  smaller  ditches  over  the  whole  area.  The  carriers 
and  the  river  itself  were  regulated  by  means  of  hatches  requir- 
ing both  knowledge  and  care  to  manipulate.  Twice  a year  the 
land  was  drowned — once  in  midwinter  to  give  the  sheep  a good 
bite  when  the  Down  was  at  its  barest  in  March  and  April,  and 
once  in  summer  after  a hay  crop  had  been  taken  off.  Every 
mile  or  so  a mill  of  some  kind  was  at  work,  for  the  flow  of  the 
stream  is  rapid  throughout  and  the  banks  were  kept  solid  to 
prevent  flooding  along  its  course. 

Such  was  the  scene  fifty  years  ago.  It  is  very  different  now. 
The  decline  of  agriculture,  and  above  all  of  sheep  farming, 
has  robbed  the  landlord  and  the  tenant  of  the  means  to  keep 
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the  old  fruitful  system  working.  Gone  from  the  valley  are  the 
folded  sheep,  the  carriers,  the  hatches  and  the  men  who  under- 
stood them.  Save  for  a few  meadows,  the  land  is  bone  dry 
and  poor  away  from  the  river  and  covered  with  rushes,  flags 
and  weeds  in  its  vicinity.  Some  of  the  mills  are  still  working 
as  generators  of  electric  light  or  as  sawmills.  There  is  one  at 
Alresford  still  grinding  corn.  Others  of  them,  long  disused, 
are  still  called  “ Fulling  Mills  ” always  in  the  plural.  They 
recall  the  days  when  Winchester  enjoyed  the  coveted  “ wool 
staple,”  and  Hampshire  was  the  centre  of  the  cloth  industry. 
For  “ fulling  ” was  one  of  the  processes  in  making  the  cloth, 
and  the  mill  wheel  worked  a number  of  hammers  which  pounded 
it  at  a certain  stage.  The  sketch  accompanying  this  article 
is  of  the  old  Fulling  Mills  at  Alresford. 

Few  aspects  of  the  country  are  more  absorbing  than  the 
influence  of  man’s  activities  on  wild  life,  and  the  changes  in  our 
valley  have  naturally  altered  the  nature  of  its  fauna  and,  still 
more  perhaps,  of  its  flora.  To  take  first  the  fish,  for  a trout 
was  the  first  object  in  the  vallej'  to  rivet  my  attention.  That 
the  fishing  in  the  Itchen  has  deteriorated  greatly  in  fifty 
years  is  clear  when  one  reads  Lord  Grey  of  Fallodon’s  “ Fly 
Fishing,”  the  best  book  ever  written  on  the  subject.  There 
was  no  thought  of  stocking  in  the  water  he  fished  for  so  many 
years,  yet  he  describes  “ good  water  ” as  fattening  trout  up  to 
at  least  3 lbs.,  with  an  average  weight  of  at  least  lbs.  And 
elsewhere  he  considers  10  lbs.  of  fish  as  a basket  to  be  expected 
with  confidence  on  a fair  day.  At  Winchester  when  at  school, 
he  actually  caught  seventy  fish  in  the  College  water  in  one 
season.  Now  the  Sir  Edward  Grey  of  those  days  was  the 
most  accomplished  of  anglers,  but  such  results  are  not  to  be 
obtained  to-day  by  anyone. 

Deterioration  in  a river  is  often  due  to  several  causes  and  it  is 
difficult  to  pick  out  the  most  vital.  In  the  College  water  just 
below  Winchester,  it  is  principally  due  to  pollution,  and  to  one 
who  knew  the  water  when  it  teemed  with  good  fish  though 
unstocked  and  flogged  daily,  it  is  a sad  sight  to  see  nothing 
there  but  a few  dark,  undersized  trout  and  some  grayling. 
In  the  old  days  grayling  did  not  exist  above  Bishopstoke. 
Whether  they  can  stand  pollution  better  than  trout  or  whether 
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there  are  other  reasons,  they  have  penetrated  as  far  as  Easton, 
at  least  12  miles  higher  up.  Long  may  that  be  their  limit. 

Above  Winchester,  though  no  doubt  pollution  is  always  at 
work,  1 am  inclined  to  ascribe  the  decline  to  the  abandonment 
of  the  water  meadows  and  the  flour  mills.  For  a scientific  survey 
of  the  Avon  (1934-1935)  shows  that  the  water  off  the  flooded 
meadows  is  rich  in  plankton,  which  nourishes  trout  fry  and 
insects  on  which  adult  fish  feed.  I had  an  instance  at  home 
of  the  part  played  by  flour  mills  when  the  mill  just  above  my 
own  water  was  given  a new  floor,  which  stopped  the  Indian 
corn  getting  into  the  river.  Previous  to  this  “ improvement  ” 
the  200  yards  below  the  mill  held  splendid  fish  up  to  2 lbs. 
and  more,  and  often  has  such  a one  disgorged  a bellyful  of  maize 
when  knocked  on  the  head  after  being  caught  on  a dry  fly. 
The  new  floor  has  put  an  end  to  this  plenty  and  the  same 
must  have  happened  all  down  the  river.  No  longer  does  one 
hear  of  monsters  being  caught  in  Winchester  itself  such  as 
the  trout  of  16f  lbs.  which  I saw  myself  on  a fishmonger’s 
slab  when  a boy  at  school  in  the  eighties. 

A passionate  collector  of  birds’  eggs  when  at  school,  I never 
heard  a snipe  dri:m  or  saw  a redshank.  The  changes  mentioned 
have  made  these  the  ccmm  >nest  of  birds  in  the  valley.  Coots, 
too,  have  increased  beyond  measure  and  tufted  ducks  are  now 
almost  as  common  as  mallard.  Indeed  wild-fowl  of  all  kinds 
have  multiplied  and  both  shovellers  and  teal  now  breed  in 
the  valley.  Mute  swans  have  become  a curse,  but  there  seems 
a general  increase  in  these  birds  as  there  is  in  goldfinches. 
I he  latter  have  no  doubt  profited  by  protection,  but  more  by 
the  wealth  of  thistles,  ragwort  and  docks,  which  now  cover  so 
many  meadows. 

The  most  welcome  newcomer  to  our  valley  is  the  grey 
wagtail.  I asked  the  late  Lord  Grey  of  Fallodon  whether  he 
ever  saw  this  bird  when  he  was  young  and,  like  myself,  he 
never  had.  Had  it  been  present,  it  would  not  have  escaped 
his  eye.  In  my  unregenerate  days  of  egg  collecting,  I never 
looked  to  find  it  save  along  the  rough  streams  of  the  North  and 
West.  It  was  the  companion  of  the  dipper  and  unknown  by 
our  quiet  river.  The  dipper  has  not  reached  us  yet,  but  the 
grey  wagtail  is  now  the  commonest  of  his  genus  and  at  least 
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three  pairs  nested  in  my  garden  this  year.  I doubt  whether 
the  changes  in  the  valley  have  anything  to  do  with  the  increase. 
The  bird  seems  to  be  one  of  those  which,  for  reasons  beyond  our 
present  ken,  have  lately  acquired  a new  vitality.  For  in 
Norway,  too,  it  has,  from  being  a very  rare  bird,  become 
yearly  wider  spread. 

The  increase  and  decrease  of  some  species  is  due  to  causes 
visible  enough  ; that  of  others,  such  as  the  fulmar,  is  in- 
comprehensible. Insects  are  in  the  same  case ; for  who 
knows  why  the  comma  butterfly,  a prize  to  be  dreamed  of  in 
the  eighties  and  nineties,  is  now  quite  common  in  Hampshire 
gardens  ? And  why  has  the  stock  dove  spread  the  way  it  has  ? 
The  corncrake  has  disappeared  beneath  the  knives  of  the 
motor-mower,  but  what  has  eradicated  the  redstart  so  common 
in  all  our  gardens  last  century  ? 

And  why  does  my  eel-trap,  which  once  took  350  eels  in  a 
single  night,  now  catch  less  than  that  in  about  five  years  ? 
Perhaps  some  future  generation  will  read  this  riddle,  common  as 
it  seems  to  be  to  nations  of  men,  to  beasts,  to  birds,  to  fishes 
and  to  insects.  In  the  meantime  let  us  be  consoled  b}f  the 
presence  of  the  most  graceful  of  all  the  wagtails  in  haunts 
unknown  to  it  a few  years  ago. 
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VI 

WILD  BIRD  PROTECTION  IN  NORFOLK  IN  1941 
Report  of  the  Committee 

The  Committee  of  the  Norfolk  Wild  Birds’  Protection  Fund 
has  much  pleasure  in  presenting  to  its  subscribers  its 
twenty-first  Report.  It  is  regretted  that  this  is  in  some  ways 
incomplete,  but  conditions  in  the  third  year  of  the  war  have 
made  this  unavoidable. 

Two  of  the  watchers,  Eales  and  Bishop,  are  on  active 
service  ; also  during  the  Summer  and  Autumn  the  whole  of 
the  Norfolk  coast  has  been  a prohibited  area  and  this, 
combined  with  restricted  means  of  travel,  has  prevented  other 
reliable  observers  from  contributing  notes ; moreover  the 
shortage  of  paper  has  had  to  be  considered. 

Once  more  the  Committee  expresses  its  gratitude  for  the 
generous  support  it  has  continued  to  receive  from  so  many 
subscribers  in  a particularly  difficult  year.  With  the  possibility 
of  many  such  years  ahead,  it  is  desirous  of  building  up  a reserve 
fund  to  meet  future  needs,  and  any  surplus  in  the  yearly 
income  will  be  invested  for  this  purpose. 

For  the  past  year  Chestney,  the  watcher  at  Scolt  Head 
Island,  has  also  been  in  charge  of  the  Cley  marsh  and  has 
divided  his  time  between  the  two  places.  His  notes  are 
therefore  not  complete  for  either  and  it  seems  best  to  record 
the  more  interesting  of  them. 

SCOLT  HEAD  ISLAND 

January  and  February  were  both  cold  months  with  several 
considerable  falls  of  snow,  but  the  cold  was  not  so  intense  as 
at  the  beginning  of  the  two  previous  years. 

In  January  a number  of  wild  swans,  mostly  whoopers,  were 
seen  flying  along  the  coast  in  an  easterly  direction  and  some  of 
these  were  no  doubt  the  birds  which  found  shelter  at  Salthouse 
and  inland  on  the  Broads  and  meres. 
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During  this  month  a large  flock  of  snow-buntings  collected 
on  the  Island,  and  a small  party  of  shore-larks  was  noted  at 
intervals  up  to  March  3rd,  but  these  were  fewer  than  usual. 

On  February  20th  a great  number  of  gulls,  mostly  great 
black-backs,  were  feeding  voraciously  on  the  large  “ horse  ” 
mussels  washed  up  on  the  shore  by  recent  high  tides.  These 
birds  in  normal  winters  rely  largely  on  the  herring  fishing  for 
their  food,  and  a great  number  of  them  follow  the  drifters 
down  from  the  north.  On  most  evenings  they  can  be  seen 
returning  to  the  beaches  to  wash  and  rest,  flying  off  again 
in  the  early  morning  to  rejoin  the  fishing  fleet.  Very  few 
herrings  have  been  landed  at  Yarmouth  or  Lowestoft  this 
season  or  last,  and  there  has  been  a marked  decrease  in  the 
number  of  great  black-backed  gulls  on  the  coast  in  consequence. 

Hen-harriers  and  merlins  were  constant  visitors  during  the 
autumn  and  winter  months  and  were  seen  frequently  up  to  the 
end  of  April.  These  birds  prey  upon  the  large  flocks  of  linnets, 
skylarks  and  snow-buntings  on  the  island,  and  take  considerable 
toll  of  them.  A merlin  was  seen  to  attack  a common  tern 
and  to  decapitate  it  before  the  Watcher  could  intervene. 

Brent  geese  arrived  early  in  January  and  a considerable 
number  remained  until  April  14th.  On  the  6th  of  that  mouth 
it  was  estimated  that  there  were  500  of  them  in  Norton  Creek. 
There  were  three  still  in  the  harbour  at  the  end  of  May,  but  it 
is  possible  that  these  were  “ pricked  ” or  oiled  birds. 

The  first  signs  of  the  beginning  of  the  breeding  season  were 
noted  on  March  30th  when  ringed  plovers  and  oyster-catchers 
started  making  scrapes  in  the  sand  and  shingle,  but  the  spring 
and  early  summer  were  exceptionally  cold,  and  the  first  eggs 
of  both  of  these  birds  were  not  found  until  May  10th. 

On  April  14th  some  of  the  ever-increasing  pairs  of  sheld- 
ducks  were  looking  for  suitable  nesting  holes  in  the  dunes,  and 
at  the  end  of  the  month  a few  terns  had  arrived. 

At  the  beginning  of  May  the  Watcher  wrote  in  his  diary, 
" It  looks  more  like  winter  than  May,”  and  noted  that  he 
#had  seen  on  his  rounds  that  day,  apart  from  terns  and  the 
usual  waders,  a hen  harrier,  merlin,  short-eared  owl,  Brent 
geese,  black-throated  diver,  a few  goldeneyes,  an  eider  duck 
and  a flock  of  dunlin  in  summer  plumage. 
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Of  the  birds  passing  through  at  this  time  the  most  notable 
were  the  black-tailed  godwits,  which  were  seen  more  frequently 
and  in  larger  numbers  than  in  previous  seasons. 

The  Sandwich  terns  took  up  their  usual  nesting  sites  on  the 
Far  Point  and  the  first  eggs  were  laid  there  on  May  17th. 
There  was  a certain  amount  of  egg-pecking  to  begin  with,  but 
they  soon  settled  down  and  the  number  of  nests  had  increased 
to  140  by  the  end  of  the  month.  Both  the  common  and  little 
terns  were  laying  well  by  the  24th,  the  former  in  the  dune-area 
and  the  little  terns  on  the  shingle  above  the  normal  tide-line. 
Then,  on  the  night  of  June  10th  a gale  from  the  north-west 
forced  up  an  abnormally  high  spring  tide  with  disastrous 
results  for  the  nests  of  both  the  Sandwich  and  little  terns  and 
almost  all  the  eggs  were  washed  away.  The  common  terns 
in  the  dunes  were  not  affected. 

This  gale  caused  a break-through  in  the  shingle  ridge  about 
200  yards  to  the  east  of  the  Far  Point.  Subsequent  high 
tides  have  continued  to  scour  it,  and  the  rift  has  now  become 
so  deep  that  the  sea  flows  through  at  every  tide  making  the 
Far  Point  into  an  island  which  may  eventually  disappear 
altogether. 

The  same  gale  and  resulting  high  seas  washed  quantities  of 
oil  inshore  and  many  birds,  mostly  guillemots  and  razorbills, 
were  found  on  the  beach  covered  with  it. 

After  this  catastrophe  a few  Sandwich  terns  nested  again 
in  the  same  place,  but  a large  number  of  them  moved  to  the 
comparative  security  of  the  dune-area  and  settled  down  there 
among  the  common  terns  in  three  separate  colonies.  It  is 
unlikely  that  they  would  have  done  so  in  a normal  season  with 
visitors  frequently  coming  and  going,  for  few  birds  resent 
disturbance  more,  particularly  at  the  beginning  of  the  season 
before  they  are  really  settled. 

In  the  following  list  of  nests  found  during  the  season,  the 
Watcher  counted  the  numbers  given  but  was  able  only  to  make 
an  estimate  of  those  of  the  common  terns  ; nor  was  he  able  to 
look  for  those  of  the  waders  with  the  same  care  as  in  previous 
years,  so  that  the  number  of  them  was  almost  certainly  more 
than  those  actually  counted. 
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Common  tern 
Sandwich  tern 
Little  tern 
Arctic  tern 
Oyster-catcher 
Ringed  plover 
Redshank 
Lapwing  ... 

Black-headed  gulls 
Mallard  . . . 

Sheld-duck 
Swallow  ... 

Linnets,  larks  and  meadow  pipits 
as  ever. 


about  the  usual  number 
446 
94 
1 

45  (one  with  5 eggs) 
52 
27 
5 

500  pairs  (estimated) 

11 

350 

1 


pairs  (estimated) 
(two  broods) 
were  as  numerous 


During  the  summer  a definite  movement  of  birds  was  noticed 
on  several  occasions,  particularly  on  June  24th,  when  swallows, 
swifts  and  martins  were  passing  in  a westerly  direction  all 
day  long.  On  the  26th  of  this  month  adult  gannets  were 
plunging  for  fish  off-shore  on  their  way  northwards  ; on  the 
28th  flocks  of  green  plovers  were  moving  west,  and  more 
swallows  on  July  5th  and  14th. 

A black  tern  was  seen  hawking  in  the  Cockle  Bight  throughout 
the  day  on  July  10th  and  another  on  August  4th. 

On  July  12th  two  jays  flew  in  from  the  sea  and  straight 
inland  to  Deepdale  wood.  This  bird  has  not  been  noted  on 
the  island  before. 

The  habit  of  some  sheld-ducks  of  running  a public  nursery 
was  witnessed  on  July  15th  when  one  was  seen  with  twenty-five 
young  of  all  ages. 

During  July  many  waders  began  to  arrive  and  on  August 
4th  the  Watcher  counted  twenty  black-tailed  godwits  in 
Norton  creek. 

On  the  14th  of  August  there  was  a flight  of  winged  ants  and 
hundreds  of  black-headed  gulls  were  hawking  over  the  sand- 
hills for  them. 

Arctic  and  great  skuas  were  frequently  seen  preying  upon 
the  terns  for  food  at  the  end  of  July  and  throughout  August 
and  September.  The  panic-stricken  victim  calls  attention 
to  the  chase  by  its  loud  cries  and  swerving  flight,  but  it  is 
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usually  several  minutes  before  it  finally  gives  in  and  disgorges 
the  food  which  the  skua,  with  amazing  skill,  catches  before  it 
falls  into  the  sea. 

On  September  3rd  the  Watcher  found  a dunlin  on  the  beach 
caught  by  a large  mussel  which  had  closed  upon  its  foot. 
The  shell  had  to  be  broken  before  it  could  be  released. 

A number  of  small  birds  of  passage  were  noted  frequently 
during  the  autumn  migration,  among  them  redstarts,  pied 
flycatchers,  wheatears,  robins,  thrushes,  blackbirds,  swallows, 
and  swifts.  Two  of  the  latter  were  picked  up  dead  in  the  dunes 
although  they  were  apparently  in  good  condition. 

On  October  4th  a great  grey  shrike  was  seen  perched  on  the 
top  of  a bramble  bush  at  House  Hills.  From  time  to  time  it 
flew  up  into  the  air  and  hovered  there,  always  returning  to  the 
same  bush.  Then  all  at  once  it  swooped  off  and  flew  away 
over  the  dunes  at  a great  pace  in  the  direction  of  the  mainland. 

CLEY  AND  SALTHOUSE 

During  the  cold  weather  at  the  beginning  of  the  year,  bitterns 
were  frequently  flushed  on  the  marsh.  One  of  these  was  seen 
to  have  had  a broken  wing  and  although  it  had  healed  the 
bird  could  fly  very  little.  In  spite  of  this  it  appeared  to  be  in 
good  condition  and  possibly  because  it  was  often  disturbed 
by  the  reed-cutters,  it  became  comparatively  tame,  merely 
walking  away  from  them. 

Brent  geese  were  present  on  Salthouse  Broad  early  in 
January  and  remained  there  in  varying  numbers  until  the 
lirst  week  in  April.  Also  on  the  Broad  throughout  the  hard 
weather  was  a company  of  twenty-five  mute  swans  which 
were  joined  by  two  black  swans  for  ten  days  from  January 
17th — 27th,  and  by  nine  whoopers  on  the  last  day  of  that 
month. 

Snow  fell  again  at  the  beginning  of  February  and,  as  so  often 
happens  during  a very  hard  spell,  all  the  duck  left  the  marsh. 
At  the  same  time  birds  were  noted  coming  in  from  the  sea 
indicating  that  the  weather  was  worse  further  north.  These 
were  flocks  of  green  plover,  fieldfares  and  stock  doves.  On 
the  marsh  Chestney  flushed  several  woodcock  and  Jack  snipe, 
and  the  hungry  water-rails  skulked  less  and  were  more  often 
seen  at  the  edges  of  the  frozen  pools  and  drains. 
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On  February  10th  there  was  a number  of  greenfinches 
with  the  reed-buntings  in  the  reeds.  The  reed-cutters  were 
at  work  and  these  birds  seem  to  find  food  which  they  like 
where  reeds  have  been  recently  cut. 

A short-eared  owl  frequented  the  marsh  at  this  time  and  a 
hen  harrier  was  often  seen  hunting  over  the  reed-beds. 

From  February  27th  to  March  7th  there  was  an  almost 
continuous  movement  of  green  plovers  to  the  west,  a large 
number  passing  by  each  day. 

Bitterns  were  booming  on  March  1st  and  by  the  5th  were 
heard  at  intervals  all  day  long.  There  were  indications  of  a 
third  pair  nesting  on  the  marsh  this  season. 

On  March  20th  it  was  noticed  that  the  black-headed  gulls 
were  getting  their  nests  ready  on  the  heaps  of  waste  reed  on  the 
marsh,  and  were  also  settling  down  on  the  small  islands  they 
use  on  Salthouse  Broad. 

In  April  there  was  the  overlapping  of  winter  and  summer 
visitors,  which  is  so  commonly  seen.  A number  of  Brent 
geese  and  wigeon  remained,  a pink-footed  goose  was  seen  on 
the  17th  and  a white-front  on  the  following  day,  while  at  the 
same  time  greenshanks  and  green  sandpipers  were  passing 
through  and  the  Sandwich  terns  arrived.  The  latter  at  first 
occupied  their  usual  nesting  sites  on  the  islands  of  Salthouse 
Broad  but,  for  some  reason  which  can  only  be  conjectured,  they 
all  left  these  on  April  28th  together  with  most  of  the  black- 
headed gulls. 

There  has  been  no  keeper  at  Salthouse  since  the  end  of  1939 
and  it  seems  probable  that  the  rats  have  increased  so  much  as 
to  become  a menace  to  ground-nesting  birds.  There  is  evidence 
that  this  is  so  and  Chestney  has  had  hard  work  to  keep  down 
the  number  using  holes  in  the  east  and  west  banks  of  the  Cley 
marsh. 

After  a short  interval  the  Sandwich  terns  took  up  residence 
on  the  shingle  ridge  separating  the  Broad  from  the  sea.  As 
far  as  one  could  judge  from  the  East  bank  there  were  about 
the  same  number  as  usual. 

The  season  was  an  excellent  one  for  the  ducks  breeding  on 
the  marsh  and  there  was  a record  number  of  nests  of  both 
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mallard  and  shoveler.  The  latter  have  increased  considerably 
during  the  last  few  years,  not  only  on  the  coast  but  throughout 
Norfolk. 

Three  pairs  of  garganey  also  reared  broods  successfully. 

Among  the  notable  summer  visitors  were  spoonbills,  black 
terns,  and  black-tailed  godwits.  The  writer  saw  four  of  these 
latter  birds  in  the  Big  Pool  on  June  28th,  and  although  it 
cannot  be  proved  that  they  were  the  same  birds,  they  were 
seen  at  frequent  intervals  after  this  up  to  September  5th. 

The  autumn  movement  begins  to  be  obvious  at  Cley  in 
August.  On  the  8th  of  this  month  green  sandpipers,  green- 
shanks  and  reeves  were  seen  and  again  on  the  20th.  The  last 
spoonbill  was  noted  on  September  3rd. 

BLAKENEY  POINT 

There  has  been  no  Watcher  on  the  Point  this  summer,  and 
as  it  is  difficult  of  access  now,  the  writer  was  able  to  make 
only  one  visit  during  the  nesting  season.  When  walking 
along  the  shore  to  the  temery  the  harsh  cry  of  a roseate  tern 
was  heard  several  times  and  later  on  it  was  seen  alighting  on 
its  nest  in  the  centre  of  the  colony  of  common  terns.  These 
appeared  to  be  as  numerous  as  ever,  and  at  least  two  pairs  of 
Arctics  were  identified. 

BIRD  NOTES  FROM  HORSEY 
By  Major  A.  Buxton 

The  summer  of  1941  produced  a record  number  of  golden 
orioles  at  Horsey.  Between  May  19th  and  June  7th  three 
single  cocks  and  one  pair  visited  Horsey  Hall  garden 
and,  since  they  were  apparently  travelling  from  south  to 
north  and  made  only  very  short  stays,  there  is  reason  to  suppose 
that  they  were  all  different  individuals  on  migration.  In 
most  years  an  oriole  has  been  seen  or  heard  here,  but  never 
before  have  we  had  four  visits  in  one  summer.  The  explana- 
tion may  well  be  that  the  garden  with  its  trees  is  the  only 
green  oasis  on  a wide  stretch  where  all  other  timber  is  dead 
from  the  effect  of  the  sea  flood  of  1938,  and  therefore  every 
oriole  passing  through  is  attracted  to  it.  As  all  of  these  visits, 
both  this  year  and  previously,  have  occurred  at  the  end  of 


280 


WILD  BIRD  PROTECTION  IN  NORFOLK  IN  1941 


May  or  the  beginning  of  June,  it  is  probable  that  the  birds 
were  travelling  to  a nesting  ground  near  their  northern  limit  : 
Sir  Francis  Lindley  has  seen  them  as  far  north  as  Leningrad. 

Orioles  are  the  most  punctual  birds  ; in  Geneva  the  com- 
monest date  for  the  first  cock  to  arrive  was  April  28th,  and  in 
Northern  France  a week  or  ten  days  later.  The  hens  generally 
join  them  ten  days  or  a fortnight  afterwards.  Despite  their 
brilliant  colouring  they  are  not  easy  birds  to  see,  but  during 
passage  and  until  the  hen  begins  to  sit  they  whistle  almost 
continuously  in  the  early  morning  and  again  in  the  evening 
and  this  can  be  heard  at  a considerable  distance.  The  sound 
is  nearer  in  tone  to  that  of  a blackbird  than  to  any  other  bird, 
but  it  is  nearer  still  to  a human  whistle.  There  is  probably 
quite  a considerable  passage  of  orioles  through  Norfolk  and 
the  time  to  listen  for  them  is  during  the  last  ten  days  of  May 
and  the  first  few  of  June  between  dawn  and  midday. 

For  obvious  reasons  I have  been  out  more  than  usual  before 
sunrise  recently  and  have  found  the  dawn  chorus  interesting 
after  a long  and  boring  night  watch.  Except  for  duck  and 
plover  which  start  talking  before  they  move  on  morning  flight, 
the  first  bird  to  break  the  silence  is  the  skylark.  At  about 
the  same  time  the  domestic  cocks  begin  to  crow  followed  by 
cock  pheasants  and  shortly  after  by  French  partridges.  There 
is  a distinct  interval  before  the  English  partridges  wake  up. 

J he  first  bird  of  the  garden  to  sing  is  the  blackbird  with  the 
cuckoo  calling  a few  minutes  later  ; song  thrushes  open  up 
next  and  generally  coincide  with  the  wood  pigeons  ; the  wren 
seems  to  be  first  of  the  small  birds  and  the  robin  next.  Finches, 
warblers  and  tits  are  not  very  early  risers  and  the  chorus  of 
blackbirds  and  thrushes  is  in  full  swing  before  they  join  in. 
Missel  thrushes  are  also  later  joining  in  with  their  monotonous 
song.  At  the  end  of  June  and  throughout  July  I was  surprised 
to  hear,  both  during  the  night  and  still  more  just  before  dawn, 
quite  a number  of  stone  curlew  at  Horsey.  Some  years  ago 
a pair  of  these  birds  used  to  nest  just  inside  the  sand-hills  by 
the  Hundred  stream  on  a patch  of  ground  kept  bare  by  the 
seepage  of  salt  water  through  the  foot  of  the  dunes— the  spot 
where  the  sea  breach  occurred  in  1938.  To  my  knowledge 
no  stone  curlew  has  nested  there  since  1931  ; moreover  they 
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were  not  heard  this  year  until  the  end  of  June.  I think  that  they 
have  been  coming  to  Horsey  only  at  night  for  feeding— possibly 
from  Breckland.  In  any  case  it  is  a new  development  and 
they  may  re-colonize  the  district  and  nest  on  the  bare  waste 
of  stones  and  sand  left  by  the  passage  of  the  sea  flood. 

Marsh-harriers  have  been  puzzling  this  year.  An  excep- 
tionally beautiful  cock,  presumably  the  same  bird  that  has 
occupied  the  territory  for  a number  of  years,  together  with  a 
very  plain  hen,  arrived  at  the  usual  time.  I hey  sat  about  on 
bushes  for  weeks,  but  except  for  making  a rudimentary 
nest,  probably  the  cock’s,  nothing  happened.  Then  the  cock 
appeared  to  lose  his  beauty  ; but  1 am  now  convinced  that 
the  good-looking  bird  was  replaced  by  a very  ordinary  speci- 
men who  had  possibly  killed  the  original  owner  of  the  property. 
At  any  rate  at  the  end  of  June  the  hen  was  found  to  be  sitting 
on  seven  eggs.  These  were  eventually  deserted  and  proved 
to  be  addled— as  this  particular  bird’s  eggs  always  have  been. 
In  the  late  summer  a pair  of  marsh-harriers  with  three  young 
appeared  in  the  marshes  south  of  Horsey  Mere.  These  must, 
I think,  have  been  bred  in  an  area  where  to  my  knowledge  no 
harrier  of  any  kind  has  succeeded  in  rearing  a brood  during  the 
time  I have  been  at  Horsey. 

Not  one  Montagu’s  harrier  was  seen  throughout  the  whole 
season. 

In  March  there  were  as  many  short-eared  owls  as  I have 
ever  seen  at  Horsey,  but  though  some  of  them  stayed  on  into 
April,  and  there  were  a number  of  voles,  not  a single  pair 
remained  to  breed. 

An  osprey  was  seen  on  .several  occasions  in  June.  I 
watched  it  fishing  the  Mere  one  afternoon  when  the  light 
was  bad.  At  the  sight  of  fish  it  extended  its  legs  before 
planing  down  to  a lower  level  to  get  in  position  for  the  dive, 
but  it  dived  only  once  and  then  missed  its  prey.  Another 
bird  of  this  species  was  seen  on  September  26th.  The 
morning  of  September  26th  broke  warm  and  sunny  after 
two  days  of  mist  and  rain,  and  the  birds  and  beasts  at  Horsey 
were  making  the  most  of  the  change  in  the  weather.  Many 
of  the  logs  floating  on  the  Mere  were  being  used  by  tufted  ducks, 
pochard  and  mallard  ; on  one  a heron  was  fishing  and  on 
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another  was  an  osprey.  My  gamekeeper,  Mr.  G.  frees,  who 
was  taking  an  early  morning  walk  with  his  dogs,  was  admiring 
the  osprey  when  suddenly  an  otter  bobbed  up  just  to  the  east  of 
the  bird.  It  kept  coming  to  the  surface  and  barking — ap- 
parently at  the  two  dogs  on  the  bank,  and  it  remained  playing 
about  in  the  water  only  fifty  yards  away.  Sometimes  it  would 
submerge  like  a submarine  with  its  back  arched,  and  at  others 
would  just  slide  under  the  surface.  It  often  remained  under 
water  for  a minute  and  a half.  The  Millman,  Mr.  A.  Dove, 
saw  another  osprey  over  the  Mere  on  November  10th,  a very 
late  date. 

There  were  a fair  number  of  bitterns  this  year.  The  only 
nest  we  found,  on  May  18th,  contained  two  young  birds  of 
about  a fortnight  old — a very  early  nest. 

Horsey  is  still  short  of  many  of  its  normal  marsh  inhabitants. 
There  are  no  breeding  duck  other  than  mallard  and  no  breeding 
snipe  ; only  two  or  three  pairs  of  redshanks  and  a small 
number  of  green  plover  ; a few  water  rails  in  the  winter,  none 
of  which  stayed  to  breed,  very  few  waterhens  and  no  coots  until 
October ; comparatively  few  sedge  warblers,  while  on  the 
other  hand  reed  warblers  reed  buntings  and  yellow  wagtails 
were  all  numerous. 

In  the  last  week  of  August  Mr.  G.  frees  saw  a collection  of 
yellow  wagtails  twittering  like  swallows  on  the  telephone  wires 
along  the  Horsey-Somerton  road.  He  estimated  the  party  at 
about  300  birds.  They  were  no  doubt  collecting  for  migration. 

A small  party  of  bearded  tits  were  seen  round  the  Mere  in 
the  winter  of  1940 — 41  but  none  bred  in  the  parish.  A larger 
party  of  these  birds  returned  to  the  mere  in  October. 

The  willow  wrens  have  been  mysterious  this  year.  Three 
cocks  from  a fair  number  of  passing  birds  settled  down  in  the 
garden,  occupying  regular  territories,  and  sang  continuously 
for  three  weeks.  No  hens  arrived  however,  and  the  cocks 
eventually  left.  The  same  thing  happened  with  two  male 
blackcaps  one  of  which  arrived  in  June  and  the  other  early  in 
July;  both  sang  with  vigour  but  without  success. 

It  was  a good  year  for  red-backed  shrikes,  but  as  their  normal 
nesting  area  no  longer  contains  any  live  bushes,  they  have 
resorted  to  a loke  near  the  village.  One  cock  who  had  taken  up 
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his  position  in  a bushless  place  near  the  Mill  moved  to  more 
suitable  quarters  as  soon  as  a hen  arrived.  These  handsome 
cocks  are  generally  “ under  the  thumb  ” of  their  dowdy  hens. 

In  February  I saw  a great  grey  shrike  on  a road  fence  at 
Waxham.  Captain  T.  Blofeld  had  the  day  before  described  a 
bird  apparently  of  this  species  seen  at  Hoveton.  I saw  another 
on  Thetford  Common  in  October. 

Corn-buntings  seem  to  avoid  our  parish  although  there  are 
plenty  in  the  adjoining  ones  of  Waxham  and  Palling,  but  this 
year  two  pairs  came  to  Horsey.  A corn-bunting  looks  to  me 
like  an  overgrown  underbred  hen-sparrow,  and  I dislike  its 
appearance  and  so-called  song,  but  I am  told  by  those  who 
have  studied  it  at  close  quarters  that  it  has  some  interesting 
habits.  For  instance  a cock  corn-bunting  is  said  to  keep  a 
harem  and  to  be  very  domineering  in  his  treatment  of  the 
hens,  driving  them  back  on  to  their  nests  and  generally  showing 
his  authority. 

For  some  reason  which  I cannot  explain,  the  little  terns 
which,  since  the  sea  breach,  have  colonized  the  shingle  left 
inland  of  the  sea  defences,  have  quitted  that  site  and  as  none 
has  been  seen  fishing  on  the  mere  to  which  they  always 
resorted  on  a rough  day,  they  have  not  apparently  nested  in 
the  district  this  year. 

Rough-legged  buzzards  are  seen  practically  every  year  in 
the  early  spring,  but  one  or  two  which  came  in  the  autumn  of 
1940  stayed  on  until  the  beginning  of  April,  1941.  I induced 
one  bird  to  feed  on  kills  laid  out  by  a hide  in  the  hope  of  obtain- 
ing a photograph,  but  although  the  bird  seemed  fairly  tame 
and  rather  stupid,  its  eyesight  was  remarkably  good  and  it  at 
once  detected  the  smallest  change  in  the  appearance  of  the 
hide.  On  the  only  occasion  on  which  I had  a shot  at  it,  it  saw 
the  silent  shutter  open  on  the  front  of  the  camera,  and  departed 
before  I could  close  it.  A village  dog  then  found  the  kills  and 
no  further  chance  occurred.  The  hen  harriers  apparently 
dislike  these  buzzards,  for  we  saw  far  less  of  them  than  usual. 
Why  they  should  object  to  so  lethargic  and  apparently 
harmless  a bird  I cannot  imagine. 

In  October,  1941,  several  spotted  crakes  were  heard  by  the  Mere, 
and  on  one  early  morning  three  were  calling  at  the  same  time. 
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NOTES  FROM  HICKLING,  1941 
By  Jim  Vincent 

Whooper  and  Bewick  swans. — During  the  severe  frost  at 
the  opening  of  the  year  a number  of  wild  swans  came  on  to 
Hickling  Broad  and  stayed  until  the  end  of  February.  Of 
the  101  birds  counted  on  February  8th  the  majority  were 
Bewicks.  About  fifty  whoopers  stayed  on  after  the  cold 
spell  and  fed  in  the  Broad  up  to  the  end  of  March.  On  March 
22nd  one  of  these  was  found  walking  about  on  the  sleeper- 
track  and  although  it  was  returned  to  the  Broad  it  died  a few 
days  later. 

Goosander.— A flock  of  twenty-five  were  seen  on  January 
12th,  among  them  a few  adult  males. 

White-eyed  pochard.— A male  of  this  species  was  shot  on 
January  13th. 

White-tailed  eagle. — On  February  25th  I had  a good  view  of 
an  immature  sea  eagle  as  it  alighted  on  a dead  tree  and,  with 
the  aid  of  field-glasses,  was  able  to  see  the  bare  tarsus.  It  had 
been  seen  some  days  previously  being  mobbed  by  rooks  as  it 
flew.  This  bird  remained  at  Hickling  for  practically  a month 
frequenting  the  two  woods  near  by.  It  was  seen  carrying 
rabbits  which  it  ate  on  the  marsh,  and  I have  reason  to  believe 
that  it  caught  a few  fish— probably  bream.  The  duck  on  the 
Broad  were  terrified  of  it. 

Rough-legged  buzzard. — A few  were  noted  during  January 
and  February. 

Five  smews,  an  adult  male  merganser,  and  a Slavonian  grebe 
were  also  seen  on  the  Broad  during  the  severe  weather  at  the 
beginning  of  the  year. 

Marsh  harrier. — I saw  one  on  January  2nd,  and  on  the  8th 
of  the  month  two  were  working  together  over  the  marshes. 
This  proves  that  the  species  is  now  wintering  here.  In  the 
breeding  season  there  were  definitely  three  pairs  and  also  a few 
immature  birds  wandering  about.  On  May  5th  a nest  with 
six  eggs  was  found,  and  on  the  7th  another  nest  also  with  six 
eggs,  while  a third  pair  was  seen  further  away.  One  brood  wf  "> 
reared,  and  this,  I think,  was  the  second  attempt  by  the  birds 
whose  nest  was  found  on  May  5th  and  which  was  later  forsaken 
for  no  apparent  reason. 
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Bearded  tit. — One  of  the  reed-cutters  found  a nest  with  two 
eggs  on  March  24th — the  earliest  record  I have  for  a nest  of 
this  species.  I am  pleased  to  report  that  these  birds  have 
recovered  astonishingly  well  after  two  of  the  worst  seasons 
ever  remembered  for  them.  At  the  end  of  June  Mr.  Eric 
Hosking  and  I were  satisfied  that  there  were  at  least  seventy 
birds,  adult  and  young  and,  as  some  bred  again  in  August, 
there  was  a stock  of  quite  a hundred  birds  at  the  end  of  the 
season.  The  reed-beds  are  dense  again  and  in  the  right  condi- 
tion to  afford  them  sufficient  protection  during  the  coming 
winter — a most  important  factor  for  the  welfare  of  the  species. 

Bittern. — These  were  plentiful  ; more  nested  in  and 
around  Hickling  than  in  any  previous  season  due,  probably, 
to  the  abundance  of  such  food  as  eels  and  small  fish.  Five 
nests  were  found. 

Water-rail. — A few  nests  were  found  and  there  were  several 
other  pairs  as  well,  proving  that  these  birds  are  coming  back 
again. 

Garganey. — Three  were  seen  to  arrive  on  April  6th  and  two 
or  three  pairs  bred. 

Shoveler. — The  first  nest  was  found  with  ten  eggs  on  April 
15th.  A good  number  of  pairs  bred. 

Osprey. — One  was  seen  on  May  13th  and  this  stayed  for  a 
few  days,  fishing  on  the  Broad.  Another  bird  was  seen  on 
June  6th. 

Short-eared  owl. — Several  of  these  birds  stayed  well  into 
May,  but  there  is  no  evidence  that  they  bred. 

Long-eared  owl. — A nest  with  four  eggs  was  found  on  the 
ground  on  May  16th.  They  rarely  nest  in  trees  in  this  district. 

Spoonbill. — One  seen  on  Rush  Hills  on  May  24th. 

Spotted  Redshank. — One  seen  on  May  23rd. 

Temminck’s  Stint. — One  seen  on  May  24th,  25th  and  26th. 

Spotted  crake. — Mr.  Hosking  heard  one  calling  on  Rush 

Hills  and  another  was  heard  by  Mr.  Piggin  for  five  consecutive 
days  from  May  25th — 30th. 

Abnormally  coloured  yellow  wagtail. — See  note  by  B.  B. 
Riviere,  Esq. 

Willow-tit. — Mr.  Ian  Thomson  and  I found  a pair  of  these 
birds  feeding  young  in  a copse  at  the  edge  of  the  Broad.  They 
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were  also  seen  by  Mr.  Riviere  and  were  photographed  by  Mr. 
Hosking. 

Gull-billed  tern. — A bird  of  this  species  was  seen  by  Mr. 
Piggin  and  myself  at  Heigham  Sounds.  It  passed  close  by  us 
as  it  flew  to  and  fro,  its  black  bill  and  size  making  it  easy  to 
identify.  This  has  been  a poor  season  for  all  species  of  terns 
here,  very  few  having  been  seen. 

Great  Spotted  Cuckoo. — On  July  29th  I saw  an  adult  of  this 
species  sitting  on  an  electric  cable  by  the  side  of  a black- 
currant plantation.  Its  long  tail,  crest  and  pied  appearance 
in  flight  was  most  striking.  It  flew  down  to  the  currant  bushes 
for  insects  and  I was  able  to  stalk  it  within  ten  yards  before  it 
flew  away.  (See  “British  Birds  ” November,  1941). 

Red-breasted  flycatcher.— I saw  an  adult  male  of  this  species 
on  September  3rd.  It  was  perched  on  the  wire  stay  of  a tele- 
graph pole  and  afterwards  flew  into  a tree  where  it  flitted 
about  for  insects.  It  had  the  appearance  of  a small  robin 
with  white  outside  tail  feathers.  (See(  ‘British  Birds  ” Nov.  1941). 

Great  reed-warbler. — On  May  16th  one  of  the  reed-cutters 
reported  that  he  had  seen  “ a reed-warbler  as  big  as  a mavis  ” 
in  the  reeds  quite  close  to  him  and  that  it  was  unusually  noisy. 
Two  other  men  who  were  cleaning  out  a dyke  100  yards  away 
from  him  also  heard  this  strange  bird  singing.  All  three  are 
good  observers  and  know  all  the  local  species.  I explored  the 
area  three  days  later,  but  neither  saw  nor  heard  the  bird,  but 
from  its  description,  I believe  it  to  have  been  a great  reed- 
warbler. 

Exceptionally  late  pheasant’s  nest. — During  a partridge 
shoot  on  September  18th  a hen  pheasant  was  flushed  from  a 
nest  containing  eleven  eggs. 


Naias  marina. — Botanists  will  be  interested  to  know  that 
this  rare  weed  is  now  ten  times  more  abundant  at  Hickling 
than  ever  before.  It  would  be  interesting  to  have  a botanical 
survey  of  this  area  now  for  comparison  with  the  known  status 
of  the  flora  before  the  sea  flood  of  1938. 

Pyrola  rotundifolia  has  almost  disappeared. 


Trans.  N.  & N.  Nat.  Soc.  Plate  33.  Fart  III.  Vol.  XV. 


Copyright 


Abnormal  Yellow  Wagtail  (Male) 


E.  /.  Hosking 


WILD  BIRD  PROTECTION  IN  NORFOLK  IN  1941 


287 


The  following  note  by  Mr.  B.  B.  Riviere  is  reprinted  from 
" British  Birds  ” by  the  kind  permission  of  the  Editor. 

ABNORMALLY  COLOURED  PAIR  OF  YELLOW 
WAGTAILS  IN  NORFOLK 

During  the  summer  of  1941  an  abnormally  coloured  pair 
of  Motacilla  flava  (?  sub-species)  were  discovered  by  Mr.  Jim 
Vincent  at  Hickling,  Norfolk,  breeding  on  a marsh  frequented 
by  Yellow  Wagtails  ( M . f.  Jlavissima),  and  in  case  birds  of  a 
similar  type  occur  in  the  future,  either  in  Norfolk  or  elsewhere, 

1 think  some  account  of  them  should  be  given.  The  nest  was 
in  the  usual  situation  in  a tussock  of  grass  on  an  open  marsh. 
The  clutch  of  five  eggs  was  completed  on  June  7th  and  the 
live  young  birds  left  the  nest  on  June  28th.  After  the  young 
were  hatched  a hide  was  erected  by  the  nest  from  which  Mr. 
Eric  Hosking  took  a series  of  photographs  of  the  birds  feeding 
their  young,  while  Mr.  J.  C.  Harrison  made  some  water-colour 
sketches  of  the  male  and  female.  The  following  descriptions 
are  from  notes  which  I made  in  the  hide  with  the  birds  no  more 
than  three  feet  away. 

Male  : — Crown,  ear-coverts,  nape  and  mantle  pale  bluish 
or  “pearl”  grey.  Eye-stripe,  chin,  throat  and  breast  white 
with  just  the  faintest  tinge  of  lemon-yellow,  most  marked  on 
the  chin  and  throat,  the  upper-breast  being  almost  pure  white. 
Belly  a deeper  yellow.  Wing-coverts  and  secondaries  brown 
with  very  pale  buff  edges.  Primaries  brown.  Tail  blackish- 
brown,  outer  tail-feathers  white. 

Female  : — Like  male  but  with  a narrower  eye-stripe  and 
a complete  absence  of  yellow  on  the  under-parts. 

1 he  striking  feature  in  both  birds  was  the  complete  absence 
of  brown  or  green  on  the  mantle,  which  was  the  same  shade  of 
grey  as  the  head,  and  the  absence  of  yellow,  complete  i.i  the 
female  and  comparative  in  the  male,  on  the  under-parts. 

I his  abnormality  of  plumage,  corresponding  with  no  known 
race  of  M.  flava,  and  affecting  both  birds  of  a mated  pair, 
seems  difficult  to  account  for  except  as  a form  of  mutation. 
The  young  ones,  which  I saw  when  fully  feathered,  appeared  to 
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me  to  have  the  normal  plumage  of  juvenile  Yellow  or  Blue- 
headed  Wagtails. 

It  may  be  recalled  that  the  male  of  a pair  of  Wagtails  pre- 
sented to  the  Norwich  Museum  by  Mr.  Jim  Vincent,  taken 
with  their  nest  and  eggs  by  the  late  R.  Vincent  at  Hickling  on 
June  11th,  1894,  is  of  the  type  of  Sykes’s  Wagtail  (M.  flava 
beema).  Also,  in  1940,  Mr.  Jim  Vincent  recorded  an  ab- 
normally coloured  pair,  which  nested  and  reared  a brood  at 
Hickling,  as  follows  : — " The  female’s  plumage  was  different 
from  any  I had  seen  before.  It  was  pale  grey  over  head  and 
neck  and  also  on  throat  and  chest  and  was  slightly  yellow  at 

the  vent The  male  bird  had  a pale  grey  crown 

with  eye-stripe  above  and  below  akin  to  the  bird  I gave  to  the 
Norwich  Museum.”  In  addition  to  this  pair  a normally 
coloured  pair  of  Blue-headed  Wagtails  were  nesting  on  the 
same  marsh  of  which  Mr.  Vincent  wrote  : “ The  male  of  this 

pair  was  darker  on  the  crown  and  back  than  the  grey-headed 
male,  and  the  female  had  a whiter  eye-stripe  than  any  of  the 
female  Yellow  Wagtails.”  (Wild  Bird  Protection  in  Norfolk 
in  1940.  pp.  17  and  18). 

I might  add  that  the  eggs  of  this  1941  pair  were  of  a dirty 
white  ground-colour  mottled  with  pale  grey,  instead  of  the 
yellowish-brown  typical  of  most  Yellow  Wagtail’s  eggs. 

I have  to  thank  my  friend  Jim  Vincent,  the  discoverer  of 
these  birds,  for  permission  to  publish  this  note. 

B.  B.  Riviere. 


MISCELLANEOUS  NOTES 
White-tailed  Eagle 

An  immature  bird  of  this  species  was  seen  near  the  lake  at 
Narford  Hall,  King’s  Lynn,  on  December  23rd,  1940,  and 
thereafter  at  frequent  intervals  until  March  19th  of  this  year. 
It  was  at  first  assumed  that  this  was  the  same  bird  which  was 
seen  at  Hickling  on  November  22nd,  during  December,  and 
again  in  February.  That  this  was  not  so  is  clear  from  the 
notes  supplied  by  Mrs.  MacAlister  who  was  staying  at  Narford 
during  the  eagle’s  visit  there,  and  who  kept  a diary  of  its 
movements.  She  notes  having  seen  it  on  February  22nd, 
again  on  the  24th,  sitting  on  the  top  of  a hr  tree,  and  on  the 


WILD  BIRD  PROTECTION  IN  NORFOLK  IN  1941 


289 


25th  when  it  frightened  some  courting  goosanders  on  the  lake 
near  the  house.  It  was  on  that  day  February  25th,  that  Jim 
Vincent  reports  having  had  such  a good  view  of  the  Hickling 
bird  which  had  previously  been  seen  in  the  vicinity  of  the 
Broad  for  several  days. 

Holkham  Heronry 

During  a visit  on  March  27th,  the  Watcher  of  Scolt  Head 
Island  and  the  writer  counted  ten  nests,  the  same  number  as 
last  year.  It  was  disappointing  to  hnd  that  the  ground 
beneath  was  littered  with  shells  of  eggs  which  had  obviously 
been  sucked,  and  it  was  evident  that  the  birds  from  a neigh- 
bouring rookery  were  the  thieves.  It  may  be  for  this  reason 
that  the  number  of  nests  in  this  heronry  does  not  increase. 


Late  Brood  of  Little  Grebe 

Mr.  Walter  Buxton  hearing  excited  noises  from  the  dab- 
chicks  on  his  pond  at  Bolwick  on  October  9th,  found  a newly- 
hatched  chick  together  with  one  of  the  previous  brood.  The 
pair  had  produced  brood  after  brood  throughout  the  summer. 


Breckland 

Goosander. — These  were  seen  on  several  occasions  both  on 
Stanford  and  on  Thompson  Waters,  the  last  noted  being  on 
March  13th. 

Whooper  swan. — Twelve  at  Thompson  Water  on  February 
13th  and  six  on  March  25th. 

Black  tern. — A single  bird  was  hawking  over  Ringmere  on 
May  4th  and  another  over  Langmere  on  July  29th. 

Wheatear. — A pair  seen  on  March  13th  indicates  that  the 
male  had  arrived  several  days  earlier. 

Norfolk  plover.— First  seen  on  Flag  Heath,  Tottington,  on 
March  25th. 

Common  redstart. — Found  nesting  in  a wood  in  the  south- 
west of  the  County. 

Hawfinch. — One  pair  found  in  the  same  wood. 
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Breydon  Water 

Spoonbill. — Mr.  Robin  Harrison  reports  two  of  this  species 
on  June  4th,  and  on  the  6th  saw  five  feeding  together  near  the 
“ lumps  ” at  the  Yarmouth  end  of  the  estuary. 

Oyster  Catchers  nesting  inland. — A pair  of  oyster  catchers 
again  nested  inland  on  almost  the  same  position  on  the  marsh 
as  last  year,  but  they  were  not  successful  in  rearing  a brood. 

The  male  bird  of  the  pair  in  1940  sustained  a broken  wing 
and  was  caught  and  kept  in  captivity  by  Mr.  Warren  of  Lowes- 
toft, until  it  had  healed.  This  year,  while  watching  the  pair 
on  the  marsh  again,  Mr.  Warren  noticed  that  one  of  them  had 
a marked  discolouration  at  the  carpal  joint  of  the  left  wing, 
leading  him  to  believe  that  the  same  birds  had  returned  to  nest 
in  the  same  place. 

Waxwing. 

| 

Mr.  Sidney  Everitt  of  Kelling  saw  six  of  these  birds  on 
November  3rd  and  twelve  on  November  12th  in  almost  the 
same  spot.  They  were  feeding  on  rose  hips  at  the  side  of 
the  main  road  crossing  Kelling  Hill. 

A late  House-martin 

A single  house -martin  was  seen  flying  round  the  cottages 
at  the  entrance  to  Holkham  Park  on  December  6th. 

Signed  (on  behalf  of  the  Norfolk  W.B.P.  Committee). 

Constance  E.  Gay,  Secretary. 
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VII 

Note  by  the  Editor 

The  similarity  of  the  initials  .of  the  authors  oj  Parts  1 U and  V of  the 
Natural  History  of  Wheatfen  Broad  might  lead  to  the  assumption  that  the 
tivo  articles  are  bv  the  same  author.  Mr.  A.  E.  Ellis,  E.L.S.,  author  oj 
Part  TV,  is  the  author  of  the  standard  work  on  British  snails. 

Mr.  E.  A.  Ellis,  author  of  Part  V,  is  on  the  staff  of  Norwich 
Castle  Museum,  and  Assistant  Secretary  and  Honorary  Librarian  to 
this  Society. 


THE  NATURAL  HISTORY  OF  WHEATFEN  BROAD, 

SURLINGHAM 

Part  IV 

The  Woodlice  and  Harvestmen 
By  Arthur  E.  Ellis 


The  present  paper  forms  one  of  a series  dealing  with  the 
natural  history  of  Wheatfen  Broad,  three  of  which  (E.  A.  Ellis 
1931,  1939,  1941)  have  been  published  in  these  Transactions, 
while  an  account  of  the  Mollusca  appeared  in  the  Journal  of 
Conchology  (A.  E.  Ellis  1941).  The  topography  and  plant 
ecology  of  Wheatfen  have  been  described  and  mapped  by 
E.  A.  Ellis  (1934).  The  plant  communities  represent  stages  of 
a hydrosere  passing  through  reed-swamp  to  swamp-carr, 
dominated  bv  grey  sallow,  or  to  fen  (characterized  by  the  rush, 
Juncus  subnodulosus)  and  fen-carr,  culminating  in  oak-ash 
woodland.  The  banks  of  the  dykes,  marsh-walls,  lokes  and 
garden  constitute  anthropogenic  habitats.  I he  fen  community, 
although  a natural  one,  is  artificially  maintained  by  mowing, 
which  prevents  it  from  being  succeeded  by  carr. 

The  Woodlice  (Oniscoida) 

Woodlice,  slaters  or  terrestrial  Isopods  belong  to  a much 
neglected  tribe  of  Crustacea  with  which  few  naturalists  have 
concerned  themselves.  The  popular  name  “ woodlouse  ” is  a 
misnomer,  for  these  animals  are  neither  lice  nor  necessarily 
associated  with  wood.  The  lack  of  any  recent  book  on  the 
British  woodlice  necessitates  a considerable  amount  of  delving 
into  scattered  literature  before  all  the  species  can  be  named. 
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A list  of  the  British  species,  with  descriptions  of  the  varieties, 
was  compiled  by  Collinge  (1918)  ; a further  species  was  added 
by  Jackson  (1923).  Descriptions  and  figures  of  most  of  our 
native  woodlice  are  to  be  found  in  Sars  (1898),  Webb  and 
Sillem  (1905-6)  and  Meinertz  (1932,  1934)  ; Beresford  and 
Foster  (1911)  give  a key  to  the  British  species. 

The  various  species  of  woodlice  are  not  all  equally  well- 
adapted  to  life  on  land,  and  all  except  a few  desert  forms 
require  a fairly  moist  environment.  Some  kinds,  indeed, 
approximate  closely  to  Charles  Kingsley’s  definition  of  an 
amphibian,  as  an  animal  which  “ can’t  live  on  the  land,  and 
dies  in  the  water.”  This  dependence  of  woodlice  on  humidity 
has  been  investigated  by  Miller  (1938)  and  Heeley  (1941),  in 
whose  papers  references  to  other  literature  on  the  subject  will 
be  found.  As  pointed  out  by  Cooper  (1925),  woodlice  play 
an  important  part  in  the  reduction  of  organic  matter  and 
formation  of  soil,  their  action  in  this  respect  being  comparable 
with  that  of  earthworms. 

Notes  on  Individual  Species 

Ligidium  hypnorum  (Cuvier)  : common  at  Wheatfen  in  damp 
places,  but  not  gregarious.  Its  favourite  habitats  are  in  tussocks  of 
sedge  in  reed-swamp,  fen  and  swamp-carr,  at  the  roots  of  long  grass 
and  herbage,  and  amongst  moss  and  humus.  In  Ligidium  the  abdominal 
appendages  or  pleopods,  which  serve  as  the  breathing  organs  of  Isopods, 
are  not  modified  for  air-breathing,  so  respiration  is  entirely  branchial. 
This  wood-louse  is  the  least  tolerant  of  low  humidity  and  the  most 
imperfectly  adapted  to  life  on  land.  It  is  more  nearly  allied  to  the 
maritime  Ligia  oceanica  (L.)  than  to  the  rest  of  our  species,  and  repre- 
sents an  early  stage  in  the  evolution  of  the  terrestrial  Isopods. 

L.  hypnorum  has  the  reputation  of  being  a rare  species  in  this 
country  : it  has  been  recorded  from  Copthorne  Common  in  Surrey, 
Warley  in  Essex,  Bowdon  in  Cheshire,  Henley-in-Arden  in  Warwick- 
shire, and  Warleigh  Woods  near  Bath,  and  I have  found  it  near 
Mickleham,  Gomshall,  Wonersh  and  Send  in  Surrey.  Thus  it  has  a 
wide  distribution,  and  I am  convinced  that  this  species  is  by  no  means 
so  rare  as  the  few  records  indicate.  In  the  field  its  deceptive  resemb- 
lance to  the  common  Philoscia  muscorum  may  cause  it  to  be  overlooked, 
particularly  as  both  species  frequently  live  together  and  are  equally 
agile.  If  searched  for  in  suitable  habitats,  such  as  marshes,  river  banks 

and  damp  woods,  L.  hypnorum  would  probably  be  found  to  be  not 
uncommon. 

Trichoniscus  “ pusillus  ” : In  the  family  Trichoniscidae,  the 

inner  branch  or  endopodite  of  the  pleopods  is  branchial  in  function, 
the  outer  ramus  or  exopodite  serving  as  a protective  operculum.  There 
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is  no  special  modification  for  air-breathing.  Though  able  to  survive 
lower  humidities  than  Ligidium,  these  little  woodlice  are  nevertheless 
more  intolerant  of  a dry  atmosphere  than  any  of  our  other  species. 

The  correct  name  for  the  species  commonly  called  Trichoniscus 
pusillus  is  uncertain,  as  Brandt’s  original  description  is  not  sufficiently 
detailed  to  be  determinate.  Our  species  may  be  T.  ( Spiloniscus ) 
provisorius  Racovitza  (1908),  which  Vandel  records  from  Lancashire. 
According  to  Blake  (1931,  p.344),  T.  pusillus  Sars  is  the  same  as  T. 
Calebs  Verhoeff,  which  Vandel  (1933,  p.39),  *considers  to  be  a partheno- 
genetic  race  of  T.  elizabethce  Herold  (1923)  ; this  may  also  prove  to  be  a 
British  species.  Meinertz  (1932)  doubtfully  identifies  T . pusillus  with 
Spiloniscus  rhenanus  Graeve.  Until  the  experts  have  clarified  the 
nomenclature,  we  can  but  retain  Brandt’s  name  pusillus.  Whatever 
may  be  its  correct  designation,  this  active  little  woodlouse  is  very 
abundant  at  Wheatfen,  except  in  dry  places. 

Trichoniscoides  albidus  (Budde-Lund)  : fairly  frequent  in  the 

garden,  and  also  found  sparingly  in  Wheatfen  Carr,  Osier  Carr  and  on 
Old  Mill  Marsh  wall,  associated  with  Trichoniscus  pusillus.  This  is  not 
the  T.  albidus  of  Sars  (1898),  which  is  synonymous  with  T.  sarsi  Patience 
(1908).  T.  albidus  (B.-L.)  is  inappropriately  named,  and  was  pre- 
sumably described  from  specimens  bleached  in  alcohol.  As  Bagnall 
(19121  states,  “ The  impression  it  gives  me  in  the  field  is  that  of  a 
sluggish  Trichoniscus  pusillus,  having  its  dorsal  surface  of  a similar 
claret  or  reddish-brown  colour,  but  dull  instead  of  glossy,  and  the 
underside  noticeably  whitish.”  Old  individuals  become  a deep 
purplish-brown  or  maroon,  and  the  yellow  mottling  characteristic  of 
younger  specimens  (as  seen  under  magnification)  is  mostly  obscured 
by  suffusion  of  darker  pigment. 

Haplophthalmus  Schobl  : H.  mengii  (Zaddach)  occurs  under 

logs  and  fallen  branches  in  Wheatfen  Carr,  but  is  not  numerous.  H. 
danicus  Budde-Lund  is  much  more  frequent,  but  does  not  inhabit  very 
wet  places.  It  is  a gregarious  species,  usually  found  in  groups  on  the 
underside  of  logs.  A greenish  variety  is  uncommon.  Both  these 
species  are  leisurely  in  their  movements,  in  contrast  to  the  elusive 
Trichoniscus  pusillus. 

Oniscus  asellus  L.  The  common  slater  is  frequent  in  woodland 
and  fen-carr,  chiefly  beneath  loose  bark  and  logs,  but  avoids  very 
damp  places,  although  it  often  lives  in  situations  too  moist  to  suit 
Porcellio  scaber.  In  Oniscus,  and  in  Philoscia,  air-chambers  at  the 
edges  of  the  expodites  of  the  pleopods  indicate  a rudimentary  adapta- 
tion to  aerial  respiration,  but  the  principal  breathing  organs  are  still  the 
branchial  endopodites.  Both  Oniscus  and  Philoscia  can  survive  lower 
humidities  than  Trichoniscidae,  Oniscus  being  the  more  tolerant  of  the 
two. 

Philoscia  muscorum  (Scopoli)  : an  abundant  and  ubiquitous 

woodlouse,  amongst  moss  and  humus,  under  logs  and  stones,  and  at 


•See  also  Vandel  1931. 
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the  roots  of  grass,  sedges  and  other  plants.  In  late  summer  it  is  to  be 
found  in  numbers  on  brambles,  bracken,  nettles  and  other  herbage, 
showing  a curious  reversal  of  its  normal  love  of  seclusion.  Though 
frequently  associated  with  Ligidium  hypnorum,  this  species  avoids 
excessive  moisture  ; in  very  wet  fen  it  finds  harbourage  in  the  tussocks 
of  sedge,  especially  Carex  paniculata,  which  form'  little  raised  islands 
above  the  water  level.  In  its  adaptation  to  life  on  dry  land,  Ph. 
muscorum  occupies  a position  intermediate  between  Trichomscus 
pusillus  and  Oniscus  asellus.  The  colouring  of  the  dorsal  surface  is 
very  variable,  yellow  and  red  varieties  being  not  uncommon. 

Porcellio  Latreille  : In  this  genus  (as  now  restricted)  theexopod- 

ites  of  the  two  anterior  pairs  of  pleopods  have  extensively  branched 
air-tubes  or  pseudo-tracheae,  opening  by  a single  large  spiracle  near 
the  articulation  of  the  exopodite.*  The  uropodial  glands,  the  function 
of  which  is  said  to  be  to  moisten  the  pleopods,  are  well  developed  in 
Porcellio  and  in  Armadillidium  (Modlinger  1931).  As  a consequence 
of  these  adaptations,  the  species  of  Porcellio  are  able  to  live  in  com- 
paratively dry  habitats.  Becker  (1936)  has  shown  that  P.  scaber  re- 
quires both  the  exopodites  of  the  first  two  pairs  of  pleopods,  and  the 
endopodites  of  the  3rd,  4th  and  5th  pairs  (the  first  two  pairs  of  pleopods 
are  without  endopodites)  for  respiration  ; when  the  animal  is  deprived 
of  the  use  of  either  method,  death  ensues  within  about  four  hours. 
P.  scaber  Latreille  is  common  under  fallen  timber  and  beneath  loose 
bark,  its  favourite  habitat,  but  is  confined  to  the  drier  parts  of  Wheat- 
fen.  This  species,  like  Oniscus  asellus  and  Armadillidium  cinereum,  is 
of  a sociable  disposition,  the  individuals  often  being  found  crowrded 
together  in  groups.  Allee  (1926)  has  demonstrated  that  this  gregarious 
tendency  in  land  Isopods  is  exhibited  under  conditions  of  suboptimal 
humidity,  and  the  bunching  habit  may  have  a survival  value  in  con- 
serving moisture. 

Porcellio  spinicornis  Say  ( = P.  pictus  Brandt)  and  P.  dilatatus 
Brandt  occur  in  small  numbers  in  the  garden  in  the  vicinity  of  Captain 
Cockle’s  house.  P.  spinicornis,  a handsome  animal  by  woodlouse 
standards,  has  a fondness  for  climbing  up  walls,  and  I have  found  a 
specimen  caught  in  a spider’s  web  below  the  gutter  of  an  outhouse. 

Armadillidium  cinereum  (Zenker):  [=A.  vulgare  (Latreille)]  The 

exopodites  of  the  first  and  second  pairs  of  pleopods  are  provided  with 
well  developed  air-tubes,  opening  by  several  pores  situated  along  a 
furrow.  The  species  of  Armadillidium  are  able  to  withstand  a lower 
degree  of  atmospheric  humidity  than  any  of  the  foregoing  species.  At 
Wheatfen  A . cinereum  occurs  only  in  the  drier  parts  of  the  wood,  in  the 
garden,  and  at  the  western  end  of  Smee  Loke,  and  is  by  no  means 
plentiful.  This  is  the  familiar  pill-louse,  so  called  on  account  of  its  habit 
of  curling  up  into  a ball  when  alarmed.  At  first  glance  the  pill- 


*In  Trachelipus  Budde-Lund  ( — Tracheoniscus  Verhoeff)  the  expodites  of  all  five  pairs 
of  pleopods  have  air-tubes,  which  are  slightly  branched  and  open  b y a row  of  small 
pores  along  a part  of  the  external  margin  of  the  exopodite.  Neither  of  the  two  British 
species  of  this  genus  has  been  found  at  Wheatfen. 
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millepede,  Glomeris  marginata  L.,  which  is  frequent  in  Surlingham 
Wood  and  Wheatfen  Carr,  might  be  mistaken  for  A.  cinereum,  but  the 
resemblance  is  quite  superficial. 

The  following  list  of  species  of  woodlice  from  an  upland  locality 
in  Norfolk,  namely  gardens  and  waste  ground  at  Thorpe  St.  Andrew, 
is  given  for  comparison  with  the  marshland  fauna  of  Wheatfen  : 
Trichoniscus  pitsillns,  T.  pygmceus  Sars,  Androniscus  den  tiger  Verhoeff, 
Haplophthalmus  danicus,  Oniscus  asellus,  Philoscia  mnscorum,  Cylisticus 
convexus  (De  Geer),  Porcellio  s caber,  P.  ( Mesoporcellio ) Icevis  Latreille, 
Porcellionides  pruinosus  (Brandt),  Armadillidinm  cinereum.  That 
cultivation  is  on  the  whole  favourable  to  woodlice  is  well  illustrated  by 
contrasting  the  two  following  lists  of  species  from  localities  in  Surrey  : 
1.  Market  garden  at  Ewell:  Trichoniscus  pygmceus,  T.  pusillus, 
Androniscus  dentiger,  Haplophthalmus  danicus,  Oniscus  asellus,  Philoscia 
mnscorum,  Platyarthrus  hoffmannseggii  Brandt  (in  ants’  nests),  Cylisticus 
convexus,  Porcellio  scaber,  P.  dilatatus,  P.  Icevis,  Tracheli pus  rathkei 
(Brandt),  Porcellionides  pruinosus,  Armadillidinm  speyeri  Jackson,* 
A.  cinereum.  2.  W'oodland  on  chalk  near  Dorking:  I.igidium 

hvpnorum,  Trichoniscus  pusillus,  T.  pygmaeus,  Haplophthalmus  danicus, 
Oniscus  asellus,  Philoscia  muscorum,  Platyarthrus  hoffmannseggii, 
Porcellio  scaber,  Armadillidinm  cinereum. 

The  Harvestmen  (Opiliones  or  Phalangidea) 
Pickard-Cambridge’s  monograph  (1890)  is  still  the  standard 
guide  to  the  identification  of  the  British  species  of  this  order 
of  Arachnids  ; Falconer  (1910,  pp.  441-444)  gives  a key  to  the 
species,  and  brief  descriptions  will  be  found  in  Savory  (1935). 
Thirteen  of  the  nineteen  British  species  have  been  found  at 
Wheatfen.  Unlike  woodlice,  harvestmen  are  completely 
adapted  to  life  on  land,  and  only  one  species,  Oligolophus 
tridens,  is  particularly  (though  by  no  means  exclusively) 
associated  with  marshes.  Phalangids  are  carnivorous,  and 
capture  their  prey  (small  insects,  etc.)  by  means  of  chelicene 
or  falces  armed  with  crab-like  pincers,  but  they  lack  the 
poison-fangs  and  spinnerets  of  spiders.  The  legs  of  some 
species  are  ridiculously  long  and  slender  in  relation  to  the  size 
of  the  body,  and  enable  the  animals  to  scamper  about  amongst 
the  herbage  with  baffling  agility.  The  legs  readily  become 
detached,  but  amputation  of  a few  limbs  does  not  seriously 
hamper  the  locomotive  powers  of  harvestmen.  Most  species 
reach  maturity  in  late  summer  or  early  autumn,  but  a few 
are  to  be  found  fully  grown  in  spring  or  early  summer.  Har- 
vestmen are  distinguishable  at  a glance  from  spiders  by  the 

♦Named  by  Mr,  Ernest  Taylor 
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absence  of  a narrow  waist  between  the  cephalothorax  and 
abdomen,  and  on  closer  inspection  by  the  single  pair  of  eyes, 
which  are  comparatively  large,  elevated  on  a characteristic 
eye-eminence  or  ocularium. 

Notes  on  Individual  Species. 

Nemastoma  C.  L.  Koch  : both  the  British  species  are  frequent  at 
Wheatfen,  N.  lugubre  (Muller),  a little  black  phalangid  with  a pair  of 
conspicuous  white  spots  on  the  back,  being  somewhat  the  commoner. 
N.  chrysomelas  (Hermann),  remarkable  for  the  length  of  its  pedipalps 
and  the  metallic  golden  spots  on  the  abdomen,  lurks  under  logs  and 
loose  bark,  and  at  the  roots  of  grass  and  sedge  ; the  young  are  to  be 
found  in  spring,  the  adults  in  late  summer  and  autumn.  Fully  grown 
individuals  of  N.  lugubre  occur  at  all  seasons.  Although  slow  and 
deliberate  in  its  movements,  this  little  harvestman  is  able  to  capture 
such  active  insects  as  springtails,  which  it  must  approach  by  stealth. 

Leiobunum  C.  L.  Koch  : L.  rotundum  (Latreille)  and  L.blackwallii 
Meade  are  both  common  at  Wheatfen,  the  former  more  especially 
amongst  trees,  the  latter  being  more  frequent  on  the  marshes  and  in 
swamp-carr.  In  true  fen,  L.  rotundum  has  only  been  seen  on  tall 
plants  such  as  marsh  thistle,  and  on  a lone  pine-tree  on  Home  Marsh. 
Both  species  often  rest  by  day  fully  exposed  on  trees,  shrubs,  walls 
and  posts.  The  small  round  or  oval  body  and  exceedingly  long  and 
tenuous  legs  serve  at  once  to  distinguish  a Leiobunum.  Though  most 
phalangids  are  nocturnal,  these  two  species  are  frequently  to  be  seen 
on  the  move  in  daylight,  quartering  the  ground  and  foliage  as  though 
in  quest  of  prey.  L.  blackwallii  attains  its  full  growth  rather  later  in 
the  season  than  L.  rotundum,  and  immature  specimens  are  still  to  be 
found  early  in  September. 

Phalangium  opilio  L.  is  uncommon  at  Wheatfen,  and  occurs 
chiefly  in  the  garden  and  on  the  banks  or  marsh-walls.  The  males 
are  easily  recognised  by  the  prominent  horn  projecting  forwards  from 
the  second  joint  of  the  chelicerai. 

Opilio  parietinus  (De  Geer)  : rare  at  Wheatfen,  and  found 
only  in  the  garden,  where  it  usually  rests  on  walls.  The  Wheatfen 
specimens  agree  with  the  description  of  O.  saxatilis  C.L.Koch,  which 
is  now  considered  not  to  be  specifically  different  from  O.  parietinus, 
though  I am  inclined  to  follow  Pickard-C-ambridge  in  regarding  them 
as  distinct. 

Megabunus  diadema  (Fabricius)  (=M.  insignis  Meade)  : This 
species  was  identified  by  Dr.  A.  Randell  Jackson  amongst  a number 
of  phalangids  sent  to  him  from  Wheatfen,  but  the  exact  habitat  was 
not  noted  and  I have  not  seen  it  at  Wheatfen.  In  Surrey  I have 
found  this  striking-looking  harvestman  in  woodland,  its  probable 
habitat  at  Wheatfen.  It  is  one  of  those  species  which  mature  early, 
and  in  autumn  only  young  individuals  are  to  be  expected.  These, 
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however,  are  as  distinct  as  the  adults,  so  M.  dicidema  must  be  rare  in 
this  locality  to  have  escaped  my  notice. 

Platybunus  triangularis  (Herbst)  (—Phalangium  cornigerum 
Herm.)  : Common  in  woodland  in  spring  and  early  summer,  and 
found  also  in  fen,  in  the  garden  and  on  marsh-walls.  Well  grown 
specimens  have  been  seen  as  early  as  February,  and  mature  individuals 
in  June  and  July  ; by  September  only  very  minute  youngsters  are 
to  be  found,  which  present  a comical  appearance  as  seen  under  a 
microscope,  owing  to  the  relatively  enormous  size  of  the  eyes.  This 
species  occurs  under  logs  and  amongst  dead  leaves  and  sticks,  but  in 
summer  may  be  swept  from  herbage. 

Oligolophus  ( . Koch  : O.  agrestis  (Meade)  and  O.  tridens  (C.  L. 
Koch)  are  the  most  abundant  harvestmen  at  Wheatfen,  the  latter 
predominating  in,  but  not  restricted  to,  damp  habitats.  In  the 
wettest  parts  of  fen  O.  tridens  is  sometimes  the  only  species  of  phalangid 
present.  The  absence  of  this  common  marsh-dwelling  harvestman 
from  the  Wicken  Fen  list  (Bristowe  1925,  p.  115)  is  surprising.  Odiellus 
spinosus  (Bose),  on  the  other  hand,  which  has  not  been  seen  at  Wheat- 
fen, but  is  abundant  in  upland  gardens  at  Thorpe,  is  included  in  the 
list  of  harvestmen  found  at  Wicken  E'en  without  comment.  Both 
these  species  of  Oligolophus  are  habitually  ground-dwellers,  seldom 
ascending  trees,  though  O.  agrestis  may  be  obtained  by  sweeping 
shrubs,  bracken,  nettles,  brambles,  etc.  with  a net  in  late  summer 
and  autumn. 

With  regard  to  O.  agrestis,  it  should  be  pointed  out  that  the 
rounded  notch  at  the  fore  end  of  the  genital  plate,  which  is  a diagnostic 
character  of  the  species,  is  not  developed  in  immature  examples ; 
these  may,  however,  be  recognised  by  other  features.  In 
O.  tridens,  some  of  the  males  have  the  dark  abdominal  band  so  well 
defined  as  to  suggest  Lacinius  ephippiatus,  but  the  two  species  are 
easily  separated  on  closer  examination,  or  even  in  the  field. 

Odiellus  palpinalis  (Herbst)  : fairly  frequent  in  woodland  and 
fen-carr,  and  on  marsh-walls,  under  logs  and  at  the  roots  of  plants. 
This  is  a slow-moving,  lethargic  animal,  lying  concealed  amongst  dead 
leaves  and  other  plant  debris,  and  loath  to  bestir  itself  even  when 
molested.  Seen  under  a microscope  it  has  a decidedly  grotesque 
appearance,  the  trident  of  long  spines  in  front  suggesting  a miniature 
Triceratops  of  the  mesozoic  era. 

Mitopus  morio  (Fabricius)  very  common,  especially  amongst  shrubs, 
brambles,  nettles  and  tall-growing  plants,  frequently  resting  fully 
exposed  on  foliage.  Sexual  dimorphism  is  particular^  marked  in 
this  phalangid,  and  the  males  and  females  might  well  be  mistaken  for 
separate  species. 

Lacinius  ephippiatus  (C.  L.  Koch  ):  not  common  at  Wheatfen, 

and  found  chiefly  on  fen,  but  occurs  also  in  closed  reed-swamp  and 
carr.  This  species  is  mature  in  June  and  July,  and  by  August  very 
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few  individuals  remain,  though  it  lias  been  taken  as  late  as 
September  8th. 

The  accompanying  table  indicates  the  principal  habitats  of  the 
woodlice  and  harvestmen  at  Wheatfen.  For  comparison  with  a 
somewhat  similar  area,  the  species  recorded  from  Wicken  Fen,  Cam- 
bridgeshire, by  Cooper  (1925)  and  Bristowe  (1925)  are  marked  with 
an  asterisk.  In  addition,  the  woodlice  Androniscus  dentiger  {—Trichon- 
iscus  roseus  Sars)  and  Porcellionides  pruinosus,  and  the  phalangid 
Odiellus  spinosus,  are  recorded  from  Wicken. 

In  conclusion,  it  is  a pleasure  to  take  this  opportunity  of  expressing 
ray  cordial  appreciation  of  the  enthusiastic  collaboration  of  Captain 
M.  J . D.  Cockle,  the  owner  of  Wheatfen,  and  of  Mr.  E.  A.  Ellis. 

Additional  Notes 

I.  The  aquatic  Malacostraca  : The  Amphipod  Gammarus ■ 

pitlex  L.,  and  the  Isopods  Asellus  aquaticus  I and  A.  meridiamts 
Racovitza  (1919)  live  in  the  waters  of  Wheatfen,  but  no  special  study 
has  been  made  of  their  ecology.  The  differences  between  the  two 
species  of  Asellus  have  been  summarised  by  Cooper  (1925,  pp.  148-9, 
pi.  4).  Asellus  is  often  found  out  of  water  amongst  sodden,  decaying 
leaves  in  swamps  and  on  wet  mud.  Experiments  of  Verrier  (1932) 
show  that  it  is  capable  of  living  out  of  water  in  a saturated  atmosphere. 

II.  The  False-scorpions  (Chelonethi  or  Chernetidea)  : not  more 
than  half  a dozen  specimens  of  these  secretive  little  Arachnids  have 
been  found  at  Wheatfen,  although  a sharp  look-out  has  been  kept  for 
them  in  the  course  of  collecting  Mollusca>  woodlice,  harvestmen,  etc. 
These  few  specimens  represent  three  species  : Chemes  cimicoides 
(Fabricius),  in  dense  ivy  on  a tree  trunk  (M.J.D.C.)  ; Chthonius 
ischnochelus  (Hermann)  [ = C.  rayi  L.  Kochi > collected  by  Mrs.  E.  A. 
Ellis  on  Drive  Loke  (det.  E.A.E.)  ; and  Chthonius  tetrachelatus 
(Preyssler),  which  I found  under  an  old  tea-chest  on  Home  Marsh  wall. 
The  British  Pseudoscorpiones  are  described  and  figured  by  IT.  Wallis 
Kew*,  who  has  also  published  “ An  historical  account  of  the  Pseudo- 
scorpion-fauna of  the  British  Islands.”! 

I am  indebted  to  Dr.  A.  Randell  Jackson  for  kindly  checking  the 
identification  of  specimens  of  Chelonethi  sent  to  him  from  Wheatfen. 

REFERENCES. 

Allee,  W.  C.  1926  : Studies  in  animal  aggregations  : causes  and 
effects  of  bunching  in  land  Isopods,  J.  Exper.  Zool.  45,  255-277. 
Bagnall,  R.  S.  1912  : Note  on  the  occurrence  in  Yorkshire  of 
Trichoniscoides  sarsi,  Patience  : a woodlouse  new  to  the  British 
fauna.  Zoologist  (4)  16,193-4. 

Beresford,  I).  R.  P.  & E'oster,  N.  H.  1911  : The  woodlice  of 
Ireland  : their  distribution  and  classification,  Proc.  Roy.  Irish 
Acad.  29  (B),  165-190,  pi.  8. 

* Proc.  Hoy.  Irish  Acad.  29  (B)  No.  2,  38-64,  pi.  4-6;  33  (B),  No.  2,  71-85,  f.  1-3. 
t J.  Quekett  Micr,  Club  (2)  13,  117-136  (1916). 


THE  NATURAL  HISTORY  OF  WHEATFEX  BROAD 


299 


Becker,  F.  I).  1936  : Some  observations  on  respiration  in  the 

terrestrial  Isopod,  PorcelHo  scaber  I.atreille,  Trans.  Amer.  Mior. 
Soc.  55,  442-5. 

Blake,  C.  H.  1931  : New  land  Isopods  from  New  England,  Occas. 
Papers  Boston  Soc.  Nat.  Hist.  5,  341-8. 

Bkistowe,  W.  S.  1925  : The  spiders  and  harvestmen  of  W'icken 
Fen,  Natural  History  of  W'icken  Fen,  part  2,  104  1 15  (Cambridge). 

■Collinge,  W.  E.  1918  : A revised  check  list  of  the  British  terrestrial 
Isopoda  (woodlice),  with  notes,  J.  Zool.  Research  3,  31-43. 

■Cooper,  J.  O.  1925  : The  higher  Crustacea,  Nat.  Hist.  W'icken  l'en, 
part  2,  140—153,  pi.  4. 

Ellis,  A.  E.  1941  : The  Mollusca  of  a Norfolk  broad,  J.  Conchol. 
21,  224-243. 

Ellis,  E.  A.  1934  : Wheatfen  Broad,  Surlingham,  Trans.  Norfolk  & 

Norwich  Nat.  Soc.  13,  422-451,  pi.  2 (map)  and  3. 

Ellis,  If.  A.  1939  : 'The  natural  history  of  Wheatfen  Broad,  Surling- 
ham, part  2,  t rans.  Norf.  &■  Norm.  Nat.  Soc.  15,  115-128. 

Ellis,  1C.  A.  1941  : The  natural  history  of  Wheatfen  Broad,  Surling- 
ham, part  3,  Trans.  Norf.  <$-  None  Nat.  Soc.  15,  191  219,  pi.  21,  22. 

Falconer,  W.  1910  : Keys  to  the  families  and  genera  of  British 

spiders,  and  the  families,  genera  and  species  of  British  harvestmen 
and  pseudoscorpions,  Naturalist,  233-243,  323  447. 

Heeley,  W.  1941  : The  habits  and  life-histories  of  woodlice,  Essex 
Nat.  27.  105-114. 

Herold,  W.  1923  : Uber  zwei  norddeutsche  Trichoniseus-Mannchen 

der  pusillus-Gruppe  und  den  Artbegriff  1 richoniscus  pusillus 
(Brett. , B E.)  Sars,  Zool.  Anz.  57.  268  273. 

Tackson,  H.  G.  1923  : On  a new  species  of  Armadillidiutn,  Ann.  c~ 
Mag.  Nat.  Hist.  (9)  11,  224-7,  f.  1-5. 

Meinertz,  T.  1932:  Die  Landisopoden  Danemarks.  1 . Die  Ligiiden 

und  Trichon isciden,  Zool.  Jahrb.  (Syst.)  63.  352  106. 

Meinertz,  T.  1934:  Die  Landisopoden  Danemarks.  II.  Die 

Onisciden,  Zool.  Jahrb.  (Syst.)  66.  211  284. 

Miller,  M.  A.  1938  : Comparative  ecological  studies  on  the  terrestrial 
Isopod  Crustacea  of  the  San  Francisco  Bay  region,  l niv.  California 
Pub.  Zool.  43,  113-141. 

Modlinger,  G.  1931  : Morphologie  der  Respirationsorgane  der 
Landisopoden,  Stadia  Zoologica , Budapest,  2,  25—79,  pi.  3-5. 

Patience,  A.  1908  : On  Trichoniscoides  albidus  (Budde-Lund)  and 
T.  sarsi,  Patience  (nom.  nov.),  Ann.  dC  Mag.  Sat.  Hist.  (8)  2,  84—88, 
pi.  6. 

Pickard-Cambridge,’  O.  1890  : On  the  British  species  ol  1 halan- 

gidea  or  harvest-men,  Proc.  Dorset  Nat.  Hist.  Antiq.  Field  Club, 
11,  163-216,  pi.  A-E. 

Racovitza,  E.-G,  1908  : Biospeologica  IX,  Isopodes  terrestres 

(seconde  serie),  Arch.  Zool.  exper.  & gin.  (4)  9,  239-415,  pi.  4-23. 

Racovitza,  E.-G.  1919:  Notes  sur  les  Isopodes,  Arch.  Zool.  exper. 

6-.  gen.  58,  Notes  et  revue,  31-43,  f.  1 12. 


300 


THE  NATURAL  HISTORY  OF  WHEATFEN  BROAD 


Sars,  G.  O.  1898  : An  account  of  the  Crustacea  of  Norway  2,  parts 
9-12,  pp.  153-192,  pi.  70-83  (Bergen). 

Savory,  T.  H.  1935  : The  spiders  and  allied  orders  of  the  British 
Isles,  126-142  (London). 

Vandel,  A.  1931  : (a)  Sur  l’existence  de  deux  especes  de  Tricho- 

niscus  du  sous-genre  Spiloniscus  (Crustaces  ; Isopodes)  jusqu’ici 
confondues  et  sur  leurs  rapports  reciproques,  Compt.  rend.  Acad. 
Sci.  193,  752-4.  (b)  Sur  T existence  de  males  d’origine  partheno- 

genetique  et  sur  la  constitution  genotypique  des  femelles  partheno- 
genetiques  de  Trichoniscus  (Spiloniscus)  Elizabeths  Herold 
(Crustaces,  Isopodes),  Compt.  rend.  Acad.  Sci.  193,  887-9. 

Vandel,  A.  1933  : Liste  des  especes  de  Trichoniscidae  (Crustaces — 
Isopodes)  signalees  jusqu’ici  en  France,  Arch.  Zool.  cxpir.  &>  gen. 
75,  35-54. 

Yerrier,  M.  L.  1932  : Etude  des  rapports  de  la  forme,  de  l’habitat 
et  due  comportement  de  quelques  crustaces  isopodes,  Bull.  biol. 
France  & Belg.  66,  200-231. 


Webb,  W.  M.  & Sillem,  C.  1905-6  : The  British  woodlice,  Essex  Nat. 
14,  38-56,  81-111,  pi.  1-25  (reprinted  in  book  form,  London, 
1906). 


Woodlice  and  Harvest- 
men  of  Wheatfen, 
Surlingham,  Norfolk. 

Closed 

Reed -swamp 

Swamp-carr 

Fen 

Fen-carr 

Oak-ash 

Woodland 

Banks 

Ct 

Crustacea  : Oniscoida 

Ligidium  hypnorum 
*Trichoniscus  pusillus 
Trichoniscoides  albidus  ... 
* Haplophthalmus  mengii  ... 
*H.  danicus 
*Oniscus  aselhis 

* Philoscia  muscorum 
*Porcellio  scabcr  ... 

P.  spinicornis 
P.  dilatatus 

*A  rmadillidium  cinereum . . . 

Arachnida  : Opiliones 

*Nemastoma  lugubre 

N.  chrysomelas 

* Leiobunum  rotundwm 
L.  blachwallii 
Pkalangium  opilio 
*Opilio  parietinus  ... 
Megabunus  diadema 
* Platybunus  triangularis  ... 
*Oligolophus  agrestis 

O.  tridens 
Odiellus  palpinalis 

*j Mitopus  morio 

* I. acini  us  ephippiatus 

— 

— 

THE  NATURAL  HISTORY  OF  WHEATFEN  BROAD 


301 


VIII 

THE  NATURAL  HISTORY  OF  WHEATFEN  BROAD, 

SURLINGHAM 

PART  V 

Bugs  (Hemiptera-Heteroptera),  first  supplement  to  Vol.  XV, 

pp.  117-127,  1939. 

By  E.  A.  Ellis 

During  the  two  years  which  have  passed  since  the  previous 
notes  on  Wheatfen  bugs  appeared,  twenty-five  additional 
species  have  been  found  living  in  this  area,  and  more  is  now 
known  about  some  of  those  already  recorded.  Captain 
M.  J.  D.  Cockle  has  continued  to  sample  the  fen  insect  popula- 
tion at  all  times  of  year  and  the  results  of  his  efforts  provide 
the  basis  for  this  account.  The  Rev.  C.  C.  W.  Trended  has 
concentrated  on  the  pond-skaters  (Gerris  spp.),  and  I have 
more  especially  investigated  the  species  of  Stenodema, 
one  of  which,  5.  trispinosmn  Rent,  appears  to  be  better 
established  at  Wheatfen  Broad  than  in  any  other  British 
habitat. 

All  records  of  Wheatfen  bugs,  past  and  present,  should  be 
read  in  conjunction  with  E.  A.  Butler’s  Biology  of  the  British 
Hemiptera-Heteroptera.  It  has  been  my  aim  wherever  possible 
to  fill  gaps  in  the  information  supplied  by  that  monumental 
work  of  reference,  most  often  regarding  hibernation  and  host 
plants. 

Full  use  has  been  made  of  the  collections  and  notebooks  of 
Norfolk's  two  great  students  of  the  Hemiptera,  James  Edwards 
and  H.  J.  Thouless,  in  Norwich  Castle  Museum,  in  identifying 
material. 

(a)  Additional  species  of  Heteroptera  found  at  Wheatfen 
Broad. 

Thyreocori s scarabeeoides  L.  was  found  on  the  sandy  north  bank  of 
the  Drive,  27-4-1940.  This  is  a ground  insect,  uncommon  in  Norfolk  : 
Dutler  says  it  shows  a liking  for  violet  plants  The  examples  at 
Wheatfen  were  adults  recently  emerged  from  hibernation. 

Eurygaster  testudinaria  Geoffr.  One  adult  was  taken  in  very  wet 
fen  bordering  the  Decoy  on  Middle  Marsh,  17-8-41 . Exactly  a month 
earlier  I had  come  upon  a series  of  larvae  and  imagines  in  swampy 
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fen  where  Pyrola  rolundifoRa  abounded  at  Upton  Broad  in  the  Bure 
Valley.  These  comprise  the  only  records  of  this  large  mitre-bug  s 
occurrence  in  Norfolk.  E.  maura  (L.),  with  which  the  present  species 
used  to  be  confused,  has  been  said  to  occur  at  Wicken  Fen  in  Cambs., 
but  probably  the  record  should  be  changed  for  testudinaria,  of  which 
there  is  a specimen  from  Chippenham  Fen,  Cambs.  (September,  1906)  in 
the  Thouless  Collection.  Mr.  E.  C.  Bedwell  informs  me  that  he  took 
E.  testudinaria  at  Wicken  Fen  in  1902  ; also  that  he  determined  the 
insects  found  by  Mr.  Claude  Morley  at  Thelnetham  Fen,  Suffolk,  in 

1940,  as  E.  maura  not  testudinaria  as  recorded  in  Trans.  Suff.  A1  at, 
Soc.  IV,  188-9.  Descriptions  of  the  two  species  are  given  by  China  in 
E.M.M.,  LXIII,  251,  1927. 

Rhyparochrornus  praetextatus  H.S.,  normally  an  inhabitant  of 
dry  grassy  places  such  as  sandhills  and  rare  in  Norfolk,  was  found  on 
on  oak  trunk  in  Surlingham  Wood,  3-10-41. 

Peritrechus  silvestris  F.  Normally  an  inhabitant  of  dry  grassy 
places,  this  has  been  taken  amongst  bracken  in  the  more  open  part  of 
Surlingham  Wood  in  March,  following  hibernation. 

Scolopostethus  affinis  Schill.  Found  among  nettles,  etc.,  chiefly 
on  Home  Marsh  ; also  hibernating  under  decayed  wood  in  November. 

Neides  tipularius  L.  A single  imago  of  this  extremely  long- 
legged  insect  was  swept  from  furze  in  Drive  Loke,  23—3-40,  doubtless 
an  over-wintered  specimen  ; Mr.  A.  E.  Ellis  came  upon  a second 
(female)  on  Old  Mill  Marsh  wall  in  September,  1941.  Its  occurrence 
at  Wheatfen  is  surprising ; it  is  distinctly  rare  in  Norfolk  and 
usually  occurs  on  sandhills  or  similar  dry  grassy  places. 

Bervtus  minor  H.S.  One  female  only,  on  grass  at  the  bottom  of 
the  kitchen  garden,  2-6  40.  It  normally  frequents  dry  places,  amongst 
grass  roots. 

Piesma  maculata  Lap.  Odd  specimens  of  the  dark,  spotted  form 
have  been  swept  from  grass  along  the  west  " wall  ” of  Old  Mill  Marsh 
in  February  and  May,  and  from  Calluna  and  birch  near  the  northern 
edge  of  the  Wood  in  August.  A large  colony  of  a paler  form,  in  various 
stages  of  development,  was  found  smothering  a plant  of  red  goosefoot 
in  the  garden,  4-8-41. 

Acalypta  carinata  Panz.  One  nymph  and  one  imago  in  moss  on  Old 
Mill  Marsh,  7-5-40. 

Derephysa  foliacea  Fall.  One  in  the  garden,  16-8-39. 

Ploiariola  vagabunda  L.  A delicate,  very  long-legged  bug,  much 
resembling  a resting  mosquito  in  form,  and  said  to  prey  upon  gnats 
and  other  insects  on  tree  trunks.  Found  in  Surlingham  Wood,  August, 

1941. 

Nabis  aptcrus  F.  ( brevipennis  Hahn.).  Rather  common  on  various 
trees,  including  ash,  hazel,  alder,  sallow,  oak  and  hawthorn,  in  the 
Wood,  Carr,  Tuck’s-  Plantation  and  to  a less  extent  in  Pool  Carr. 
The  adult  insects  emerge  in  August  and  September  ; the  summer  of 
1941  was  especially  favourable  to  them.  An  example  of  the  rare 
macropterous  form  of  the  female  was  taken  from  Angelica  on  Home 
Marsh,  25-9-41. 
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Pceciloscytus  palustris  Reut.  This  species  was  formerly  confused 
with  P.  unifasciatus  F.,  and  it  is  possible  that  all  Norfolk  records  of 
the  latter  should  be  referred  to  palustris  ; certainly  all  the  specimens 
from  this  county  in  both  Thouless’  and  Edwards’  collections  belong 
here,  though  Thouless  found  true  unifasciatus  in  the  breck  district  at 
Icklingham  across  the  Suffolk  border.  P.  palustris,  as  its  name  implies, 
inhabits  wet  fenny  places.  At  Wheatfen  Broad  it  is  invariably  asso- 
ciated with  marsh  bedstraw  and  is  locally  common  by  the  Uecoy,  Two- 
acre  Marsh,  Alder  Carr  Marsh  and  Home  Marsh  during  July;  most 
imagines  die  off  by  mid-August,  the  males  disappearing  first.  Thouless 
found  it  on  marshes  at  Surlingham,  July  3rd,  1884,  also  at  Postwick, 
Horning  and  Hoveton  in  similar  habitats  ; Edwards  swept  specimens 
from  a marsh  at  Ranworth,  August  1st,  1889,  and  even  at  that  date, 
as  his  notebook  shows,  suggested  that  it  was  a distinct  “ variety  ” of 
unifasciatus. 

Teratocoris  saundersi  L).  & S.  This  marsh  insect  occurs  locally 
amongst  rushes  and  Glyceria  maxima  at  the  north  end  of  Alder  Carr 
Marsh,  also  in  Glyceria  and  reeds  in  the  wet  eastern  portion  of  Home 
Marsh  (July-August,  1941). 

C yllocoris  histrionicus  L.  One  specimen  was  taken  in  the  Wood 
in  July,  1938  ; a short-lived  early  summer  species  found  almost  always 
on  oaks.  C.  flavoquadrimaculatus,  of  more  or  less  identical  habits, 
is  the  commoner  oak  insect  at  Wheatfen. 

Mecomma  ambulans  Fall.  Usually  living  in  rush  meadows  and 
among  ferns  in  damp  places,  this  has  been  swept  from  woodland  under- 
growth (probably  from  ferns  which  abound  there)  in  July. 

Cyrtorrhinus  flaveolus  Reut.  Found  on  Home  Marsh  and  along 
the  reed-swamp  path  to  the  Decoy  on  Middle  Marsh,  August,  1941. 
It  frequents  rush  clumps  in  both  fresh  and  salt  marshes  and  according 
to  Butler  is  not  found  in  Britain  outside  the  counties  of  Norfolk, 
Suffolk,  Kent  and  Dorset. 

Halticus  apterus  L.  On  Old  Mill  Marsh,  Home  Marsh  and  by  the 
Decoy  in  August,  probably  associated  with  tufted  vetch  which  grows 
in  all  these  places.  It  is  not  generally  considered  a marsh  insect. 
Norfolk  represents  its  northern  limit  of  distribution  in  Britain. 

Phylus  coryli  L.  Frequents  hazel  ; only  one  specimen  found 
here,  14-7-38. 

Psallus  roseus  Fabr.  On  sallows,  Two-acre  Marsh,  July  and 
August. 

Psallus  salicellus  Mey.  Swept  in  the  Wood,  probably  from  hazel, 
in  August. 

Gerris  thoracicus  Schum.  Not  uncommon  on  the  more  sheltered 
waterways,  including  the  Decoy,  the  Back  Waters,  Penguin  Dyke, 
Home  Dyke,  Crater  Pool  and  Osier  Carr  East  Dyke,  chiefly  in  May  and 
a few  in  July. 

Gerris  odontogaster  Zett.  This  pond-skater  is  present  in  small 
numbers  throughout  the  area,  having  been  noticed  both  in  the  sheltered 
Osier  Carr  dykes.  Decoy  and  Back  Waters,  and  on  the  more  exposed 
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surfaces  of  the  Fen  Channel  and  Deep  Waters  Broad,  during  May. 
No  G.  argentatus  Schum.  have  been  seen  here  during  1940-41. 

Microvelia  reticulata  Burm.  This  minute  water-surface  species 
has  been  identified  from  many  parts  of  Wheatfen  since  our  previous 
list  was  published  ; true  M.  pygmcea  Duf.  remains  undiscovered  in 
Norfolk  and  should  be  deleted  from  both  the  county  and  Wheatfen 
catalogues.  M.  reticulata  occurs  in  Osier  Carr  East  Dyke,  Sluice  Dyke, 
Penguin  Dyke,  Home  Dyke,  The  Back  Waters,  Avenue  Pool,  the  Decoy 
and  Old  Mill  Marsh  West  Dyke.  Many  were  found  pairing  on  May  9th, 
1940  ; no  macropterous  specimens  have  been  noticed,  and  the  insects 
seem  to  disappear  by  September.  One  example  was  found  possessing 
red  eyes. 

Microvelia  umbricola  Wrob.  Several  specimens  of  this  rare  insect, 
unknown  in  Britain  outside  the  Norfolk  Broads,  were  taken  from  a 
dyke  running  through  Glyceria  swamp  and  connected  with  the  River 
Yare,  at  the  junction  of  Partable  Marsh  with  Smee  Loke,  9-5-40. 

Acanthia  saltatoria  L.  Five  were  found  on  a muddy  path  across 
the  reed  swamp  between  the  Old  Ford  and  the  Decoy,  5-5-40  ; a 
typical  habitat  for  the  species. 

( b ) Further  notes  on  species  of  Heteroptera  previously 
recorded. 

Picromerus  bidens  L.  found  also  on  Home  Marsh  and  Middle  Marsh. 
Cymus  glandicolor  Hahn,  on  the  sedges  Carex  hudsonii,  C.  paniculata 
and  C.  disticha,  some  imagines  persisting  into  June  and  the  new  genera- 
tion becoming  adult  from  mid-August,  to  hibernate  and  reappear  in 
March.  I schnorhynchus  resedce  Panz.  hibernating  quarters  include 
dead  bracken  in  the  Wood,  spruce  hr  and  the  base  of  planted  Osmunda 
regalis.  Chilacis  typhce  Perr.  occurs  in  great  numbers  in  heads  of  great 
reed  mace  ( Typha  latifolia ),  especially  bordering  the  Fen  Channel 
opposite  Dove  Passage  and  in  Mystery  Pool,  and  to  some  extent  also 
the  smaller  reed  mace  (7'.  angustifolia) . The  imagines  and  larvae  seem 
to  co-exist  at  all  seasons  and  have  been  found  present  together  in 
January,  March,  July,  August,  September  and  October.  Their  local 
abundance  can  be  gauged  by  the  fact  that  a single  disintegrating  head 
of  great  reed  mace  gathered  on  July  1st,  1941,  contained  eight  imagines 
and  about  one  thousand  immature  specimens.  Probably  the  main 
exodus  of  mature  insects  takes  place  in  August-September,  when  fresh 
" maces  ” are  ready  for  attack.  Pamera  fracticollis  Schill.  is  almost 
always  found  on  sedges,  including  Carex  paniculata  and  C.  hudsonii, 
most  plentifully  in  late  May  and  early  June  ; add  to  imaginal  months 
March,  April  and  July  and  to  localities,  Old  Mill,  Home  and  Poor’s 
marshes  and  the  Decoy.  Stygnocoris  pedestris  Fall,  is  certainly  un- 
common here  ; four  dark  specimens  were  swept  from  Calluna  near 
the  north  edge  of  the  Wood,  17-8-41.  Drymus  silvaticus  F.  after 
hibernation  persists  into  early  July.  Nabis  limbatus  Dhlb.  has  shown 
a possible  attempt  at  hibernation  ; one  female  was  found  sheltering 
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under  a dead  log  on  the  west  “ wall  ” of  Home  Marsh  on  November  1st, 
1940.  N.  lineatus  Dhlb.  was  found  newly  matured  (both  sexes)  on 
Home  Marsh,  August  3rd,  1941,  and  at  the  Decoy  on  the  following 
day.  N.  flavomarginatus  Schltz.  is  rare  here;  a second  example 
(female)  was  noticed  on  Home  Marsh,  19—8—41  and  another  with  a 
sawlly  (Athalia  scatellarice ) as  prey  in  the  same  place  on  6-9-41. 
N.  ferns  L.  can  become  adult  as  early  as  the  first  week  of  July  ; one 
was  found  by  the  Decoy  on  7-7-41,  following  several  weeks  of  very 
hot  weather.  Pithianus  mcerkeli  H.S.  has  been  found  in  small  numbers 
on  Home  Marsh  in  July.  Pantilius  tunicatus  F.  : three  were  swept 
from  alder  catkins  at  the  mouth  of  Penguin  Dyke,  18-8-40.  Adelpho- 
cons  ticinensis  Mey.  has  been  noticed  in  other  parts  of  the  fen,  including 
Old  Mill  Marsh,  the  Decoy  and  locally  common  on  Poor’s  Marsh, 
especially  frequenting  purple  loosestrife.  Pycnopterna  striata  Fieb. 
has  been  found  singly  in  carr  on  Middle  Marsh,  16-6-41  and  on  an 
ash  trunk  in  the  Wood,  8-7-41.  Lygus  lu  car  urn  Mey.  is  common  in 
July  and  August  on  such  marsh  plants  as  hemp  agrimony,  purple 
loosestrife  and  meadowsweet,  especially  on  Home  Marsh  and  Poor’s 
Marsh  ; it  occurs  also  on  Two-acres  and  Middle  Marsh.  Lygus 
carnpestris  L.  shows  a partiality  for  angelica,  on  which  it  has  been 
found  both  in  May  and  at  flowering  time  in  August.  For  Paciloscytus 
unifasciatus  F.  in  our  previous  list,  read  P.  palustns  Reut.  and  see 
account  of  the  latter  under  “ Additions  ” earlier  in  this  paper.  Poly- 
merus  nigrita  Fall,  reappeared  on  Home  Marsh  nettles,  9-8-41. 
Dercsocoris  ruber  L.  scarce  at  Wheatfen,  occurred  on  groundsel  in 
the  garden  and  nettles  on  Home  Marsh  in  August.  Caps  us  a ter  L.  was 
common  on  the  marshes  (Old  Mill,  Home,  Alder  Carr  and  Two-acres) 
in  June  and  July,  1941,  disappearing  early  in  August.  Stcnodema 
calcaratum  Fall,  has  been  the  subject  of  special  observation,  together 
with  other  members  of  the  same  genus.  Adults  have  been  found 
present  on  the  marshes  in  every  month  of  the  year.  They  exhibit  two 
colour-phases  ; brown  imagines  produced  from  August  to  October 
hibernate  (both  sexes)  and  reappear  in  late  April  or  May.  The  females 
turn  green  during  May  and  June,  but  though  the  males  persist  almost 
to  the  end  of  June  they  remain  brown  ; some  females  of  this  generation 
are  still  alive  in  mid-July.  Adults  from  J unfe-July  larvae  appear 
from  mid-July  onward  and  are  mostly  brown,  but  a proportion  are 
green  in  both  sexes  ; thus  on  Middle  Marsh,  August  4th,  1941,  speci- 
mens were  found  as  follows — 2 brown  males,  one  greenish-brown  male, 
2 wholly  green  males,  3 brown  females  and  one  green  female.  It  is 
not  improbable  that  these  green  specimens  produce  a further  generation 
in  the  same  season,  as  is  undoubtedly  the  case  with  the  next  species. 
Stenodema  trispinosum  Reut.  hibernates  in  the  brown  phase,  but 
emerges  almost  a month  earlier  in  spring  than  calcaratum.  At  the 
beginning  of  April  the  insects  become  active  on  clumps  of  the  sedge 
Carex  hudsonii  about  to  flower  ; the  females  without  exception  turn 
green  very  rapidly,  while  the  males  (numbering  less  than  20  per  cent,  of 
the  whole)  remain  brown  and  die  off  altogether  by  mid-May.  The 
green  females  later  visit  other  sedges  as  they  come  into  flower,  including 
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C.  acutiformis,  C.  panibulata,  C.  goodenowii  and  C.  divisa,  and  have 
been  found  exceptionally  on  cotton-grass  (Eriophorum  angustifolium ) 
and  field  wood-rush  (Luzula  campestris),  but  usually  quite  near  C. 
hudsonii,  their  chief  host-plant.  Eggs  are  laid  from  May  onward 
and  larvae  appear  in  early  June.  Some  of  the  females  live  until  mid-July, 
co-existing  for  a short  time  with  adults  of  the  next  generation  which 
begin  to  appear  in  {he  first  week  of  July.  The  latter  are  brown  on 
emergence  and  some  of  them  (both  sexes)  quickly  turn  green,  pio- 
ducing  a fresh  brood  the  same  season  and  disappearing  by  the  end  of 
August.  The  same  observations  have  been  made  at  Upton  Broad  in 
1941.  Since  my  note  on  S.  trispinosum  was  sent  to  Ent.  Month.  Mag. 
(LXXVII,  206,  1941),  it  has  become  clear  that  only  a proportion  of 
the  July-emerged  specimens  turn  green,  while  others  remain  brown  and 
presumably  hibernate  without  breeding  the  same  summer.  Out  of 
some  hundreds  of  specimens  examined,  two  examples  of  supernumerary 
spines  on  the  hind  femora  have  been  noticed  ; one  female  was  found 
to  possess  an  extra  spine  on  the  left  leg  only  and  one  male  had  a set 
of  four  spines  on  both.  Stenodema  Icevigatum  L.  behaves  much  as 
calcaratum  ; both  sexes  hibernate  in  the  brown  phase  and  females 
turn  green  in  late  May  and  June  ; some  males  show  a trace  of  greenish 
coloration  in  June,  and  some  females  persist  till  late  July.  No  green 
specimens  of  the  summer  brood  have  yet  been  found  and  there  is  no 
evidence  that  this  species  is  double-brooded.  Teratocoris  antennatus 
Boh.  was  found  again  amongst  reeds  in  the  Decoy  during  August,  1941. 
Dicyphus  epilobii  Rent,  is  widespread  on  great  hairy  willowherb  from 
the  end  of  July  until  autumn.  Dicyphus  stachydis  Reut.  was  found 
plentifully  on  nettles  in  the  Wood  during  August,  1941.  Blephari- 
dopterus  angulatus  Fall,  has  turned  out  to  be  common  on  alder  ; it 
also  occurs  on  oak  and  hazel.  Gerris  lacustris  I.,  is  most  common  on 
the  waters  in  May,  when  mating  takes  place  ; nymphs  are  numerous 
July  to  September  and  adults  emerge  chiefly  in  autumn,  later  hiber- 
nating. It  is  noteworthy  that  in  1941,  following  prolonged  cold 
weather  during  the  early  months,  no  Gerridce  were  seen  at  \\  heatfen 
at  all  in  April  and  except  in  the  sheltered  waters  of  Crater  Pool  they 
never  became  really  abundant  this  year.  The  Rev.  C.  Trended  has 
noticed  that  the  pond  skaters,  while  enjoying  sunlit,  comparatively 
still  waters,  will  frequent  tree-shaded  clear  dykes  rather  than  those 
overgrown  with  waterweeds.  Velia  currens  F.,  which  normally 
delights  in  running  water,  here  shows  a partiality  for  shallow,  gloomy 
dykes  half-filled  with  dead  leaves  from  overhanging  trees  ; thus  it 
occurs  in  the  drains  of  Tuck’s  Plantation  and  in  a ditch  at  the  east 
end  of  the  vegetable  garden,  where  nymphs  abound  until  late  July. 
The  adult  insects  begin  to  appear  in  mid- July,  and  later  leave  the 
water  to  hibernate  among  fallen  leaves  and  branches  ; one  was  seen 
on  an  oak  trunk  near  a dyke,  November  22nd,  1940.  Saida  morio  Zett. 
has  been  found  once  more  ; a female  was  taken  from  under  wet  Glycena 
litter  near  a drain  running  from  Home  Dyke  on  to  Home  Marsh, 
28—6—41.  Chartoscirta  cincta  H.S.  has  been  found  hibernating  in  sedge 
tussocks,  bracken  in  the  Wood  and  under  rhododendron  bushes. 
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OBITUARY 

The  Earl  of  Leicester 

The  Earl  of  Leicester,  who  died  on  November  1 9th,  1941, 
aged  93,  was  the  third  Earl.  The  first,  Coke  of  Norfolk,  was 
born  in  1754  in  the  reign  of  George  II,  fifteen  years  before 
Napoleon,  the  second  in  1822,  the  third,  who  has  just 
died,  in  1848,  so  that  the  three  Earls  have  covered  a period  of 
187  years,  during  which  nine  British  Sovereigns  have  reigned. 

In  his  death,  the  Earl  of  Leicester  passes  into  history  that 
is  reminiscent  of  feudal  times.  His  personal  charm  and  happy 
outlook  won  him  the  friendship  of  all  classes  that  came  in 
contact  with  him.  As  landlord  and  farmer,  he  maintained 
the  tradition  established  by  Coke  of  Norfolk  of  constant  good 
relations  with  the  tenants  of  Holkham,  many  of  whom  were 
born  on  the  estate,  and  of  good  farming  on  the  four-course 
shift,  introduced  by  the  first  Earl.  He  farmed  2,000  acres 
himself,  and  extended  the  woodlands  by  120  acres,  in  addition  to 
replanting  all  those  that  had  been  felled. 

The  Holkham  marshes  remain  the  best  example  on  the 
Norfolk  coast  of  what  man  can  do  by  expert  planning,  drainage 
and  planting  to  defeat  the  inroads  of  the  sea.  The  two  follow- 
ing quotations  show  what  the  land  at  Holkham  was  before 
Coke  of  Norfolk  took  it  in  hand,  what  he  made  it  and  what  it 
has  remained  under  his  successors.  When  Coke  of  Norfolk’s 
first  wife  was  about  to  visit  Holkham  for  the  first  time,  the 
Dowager  Viscountess  Townshend  wrote  to  her  : — “ There,  my 
dear,  all  you  will  see  will  be  one  blade  of  grass  and  two  rabbits 
fighting  for  that.”  Writing  in  1836,  White,  the  Norfolk 
historian  says,  “ Abundant  crops  of  wheat  and  barley  waved 
over  the  entire  tract  between  Lynn  and  Holkham.” 

The  Naturalists'  Society  last  visited  Holkham  in  June,  1933. 
The  lake  is  one  of  the  safest  and  most  favoured"  resorts  of 
wildfowl  in  the  county ; the  park  and  marshes  have  been  kept 
for  many  years  as  the  main  inland  sanctuary  for  wild  geese  in 
Norfolk.  The  late  Dr.  Sydney  Long,  on  about  the  last  of  his 
many  visits  to  Holkham,  saw  all  the  five  British  species  of 
grebe  on  the  lake.  The  late  Earl  became  a member  of  the 
Naturalists  Society  in  1909,  and  was  subsequently  elected  one 
of  its  Vice-Presidents. 


SALE  OF  TRANSACTIONS. 


Copies  of  past  issues  of  this  Society’s  Transactions 
may  be  obtained  upon  application  to  the  Assistant 
Secretary,  c/o  The  Castle  Museum,  Norwich,  at 
the  following  rates  : — 

All  parts  of  the  current  volume  will  remain  at 
full  publication  price  (10  shillings),  and  thereafter 
be  obtainable  at  2s.  6d.  for  each  part,  save  that  no 
part  shall  be  sold  at  the  reduced  rate  until  three 
years  after  publication.  The  Society’s  stocks  of 
early  numbers  have  been  drastically  reduced 
recently,  and  some  parts  are  out  of  print  (chiefly  in 
Volumes  1 to  8). 
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REPORT  OF  THE  YEAR’S  WORK,  1941-42 
By  the  Hon.  Secretary 

During  the  winter  of  1941-42  the  Society  was  only  able  to 
Hold  two  meetings.  The  first  of  these  was  on  November  15th, 
when  Mr.  G.  J.  Cooke  led  a discussion  on  “ Some  Aspects  of 
Norfolk  Natural  History  in  War-time,”  in  which  the  President 
and  others  took  part.  The  effects  of  present  conditions  on  the 
countryside  in  general,  and  the  policy  to  be  followed  for  the 
safeguarding  of  existing  nature  reserves  and  the  establishment 
of  others  within  the  framework  of  national  planning,  formed 
the  chief  topic  of  the  meeting,  and  it  was  urged  that  the  Society 
should  take  a full  part  in  collecting  information  about  the  areas 
suitable  for  reservation  in  Norfolk.  Among  places  mentioned 
as  being  of  outstanding  interest  were  Buxton  Heath,  Heving- 
ham,  Booton  Common,  Holt  Lowes,  Wheatfen  Broad,  parts  of 
the  Westwick  and  Stratton  Strawless  woods,  parts  of  Royden 
Common  near  King’s  Lynn,  and  most  of  the  Broads  of  the 
Bure  Valley  and  its  tributaries.  Measures  taken  for  the 
preservation  of  parts  of  Breckland  could  not  be  effective  until 
after  the  war  ; the  coastal  dunes  and  salt-marshes  had  not, 
it  was  believed,  suffered  much  permanent  damage  as  the  result 
of  defence  restrictions.  The  President  suggested  that  members 
would  be  doing  valuable  service  by  reporting  on  the  exact 
nature  of  the  vegetation  and  other  life  of  any  areas  which  were 
in  danger  of  destruction,  while  they  remained  outside  the 
control  of  the  National  Trust  or  similar  protective  interest. 

The  73rd  Annual  Meeting  was  held  at  Norwich  Castle  Museum 
on  May  2nd,  1942.  A satisfactory  report  of  the  Society’s 
finances  was  delivered  by  the  Hon.  Treasurer.  The  following 
officers  were  elected  Mr.  A.  J.  Rudd  to  be  President  in  1942- 
43,  Miss  C.  E.  Gay  President  elect  ; Messrs.  W.  Easter,  H.  J. 
Howard  and  P.  E.  Rumbelow  to  serve  on  the  committee  for 
three  years  in  the  places  of  members  retiring  by  rotation. 
The  retiring  president  paid  tribute  to  the  memory  of  Mr.  H.  E. 
Hurrell,  F.R.M.S.,  whose  death  had  deprived  the  Society  of 
one  of  its  keenest  scientific  workers  and  the  honour  of  having 
him  as  its  President  chosen  for  the  coming  year.  Ihe  Society 
hoped  to  be  able  to  publish  the  draft  of  Mr.  Hurrell’s  address 
which  he  had  prepared  only  a few  days  before  his  death. 
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The  President  (Mr.  E.  C.  Keith)  then  delivered  an  address 
on  “ The  Policy  of  the  Norfolk  & Norwich  Naturalists’  Society 
in  War  and  Peace.” 

Some  informal  excursions  of  members  have  taken  place, 
chiefly  to  commons  and  broads  within  reach  of  Norwich. 
Among  others  several  members  on  leave  from  the  Forces 
attended. 


THE  JUNIOR  BRANCH  OF  THE  NORFOLK  AND 
NORWICH  NATURALISTS’  SOCIETY 

Annual  Report,  1942 

The  Junior  Branch  is  primarily  intended  for  those  young 
people  who  being  at  School  or  College  are  unable  to  attend  the 
meetings  of  the  Senior  Society,  but  others  interested  are  eligible. 

The  Annual  Subscription  is  2s.  6d. 

The  present  Membership  numbers  74. 

Ten  new  members  joined  during  the  year. 

Five  members  resigned  during  the  year. 

Thirteen  members  resigned  for  the  duration  of  the  war. 
January  3rd,  1942. — Forty  members  and  friends  met  at  the 
Norwich  Castle  Museum  at  the  kind  invitation  of  Miss 
Barnard,  .and  much  enjoyed  “ Grey  Owl  ” and  other 
interesting  films  shown. 

\pril  22nd,  1942. — Sixteen  keen  juniors  travelled  by  train  and 
bicycle  to  Quidenham  and  spent  a long  day  exploring  the 
woods,  park,  gardens  and  Mere.  Nightingales  sang  during 
the  picnic  luncheon,  and  many  wild  flowers  were  found. 
A Magpie’s  nest  was  discovered  in  a thorn  bush  only 
about  seven  feet  from  the  ground,  and  a Great  Crested 
grebe’s  nest  on  the  Mere,  both  with  eggs. 

September,  1942. — Owing  to  transport  difficulties  no  meeting 
could  be  held,  but  it  is  hoped  to  arrange  two  meetings 
during  the  Christmas  holidays. 

BALANCE  SHEET  for  Year  ending  30th  September,  1942. 
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39  Members’  Subscriptions 


£ s.  d. 

2 6 1 Norfolk  Wild  Bird  Protection 

4 17  6 Committee 


£ s.  d. 


1 0 


Postages  ... 
Balance  in  hand  ... 


12 

5 10 


£7  3 7 


£7  3 7 

Patricia  H.  I.  Meade, 

Hon.  Sec. 


Vi  tO 


Ill 


311 


PRESIDENTS  ADDRESS 

Delivered,  by  Mr.  E.  C.  Keith  to  the  members  of  the  Norfolk  and 
Norwich  Naturalists’  Society  at  the  Castle  Museum,  Norwich, 

on  May  2nd,  1942 

THE  POLICY  OF  THE  SOCIETY 

Instead  of  following  the  usual  custom  of  reading  a paper  to 
you  on  any  one  subject,  I propose  this  year  to  review,  so  far  as 
I am  able  and  very  briefly,  the  probable  effect  the  war  may 
have  on  the  interests  of  this  Society. 

1 should  also  like  to  make  some  suggestions  as  to  the  future 
policy  and  activity  of  this  Society  in  order  to  counteract  the 
effects  of  the  war  upon  it,  and  especially  during  the  post-war 
period.  This  war  is  likely  to  cause  a great  change  in  all  our 
lives,  and  to  some  extent  in  the  lives  of  all  living  creatures, 
and  life  generally.  I can  foresee  a revolution  in  the  purpose 
and  use  of  the  soil  due  to  a changed  economic  policy,  which 
will  have  a far-reaching  effect  on  the  interests  of  this  Society. 
In  my  opinion  some  of  these  interests  may  disappear  entirely 
unless  a more  active  programme  is  evolved  by  the  governing 
body. 

I am  not  quite  clear  as  to  the  purpose  for  which  this  Society 
was  originally  formed.  Even  if  it  was  merely  for  the  inter- 
change of  ideas  and  knowledge,  then  surely  it  is  necessary  on 
occasions  such  as  the  present,  to  take  action  to  preserve  the 
subject  matter  of  that  knowledge.  Each  generation  of  natur- 
alists should,  in  my  opinion,  view  circumstances  as  they  find 
them,  and  if  necessary  alter  their  objectives  according  to  the 
need  of  the  moment. 

Looking  through  the  list  of  members  and  Presidents  during 
the  past  seventy  years,  and  particularly  during  the  earlier 
period,  we  find  the  names  of  many  eminent  men  and  outstanding 
naturalists  who  were  by  no  means  passive  in  their  interest  in 
nature.  They  made  and  recorded  discoveries  which  are  the 
basis  of  natural  history  to-day,  and  I am  quite  sure  that  were 
tnose  men  in  control  of  this  Society  at  the  present  time,  they 
would  take  the  most  active  steps  to  preserve  the  source  of 
their  interest  and  study. 
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A great  deal  of  wild  life  depends  for  its  existence  on  un- 
cultivated and  undisturbed  land,  and  during  the  past  century 
much  of  interest  has  been  lost  owing  to  the  reclamation  of 
waste  land,  fens  and  commons.  At  the  present  time  we  see 
a great  drive  being  made  to  bring  into  cultivation  many  more 
such  lands,  some  of  which  are  probably  part  of  original  England, 
and,  if  the  war  should  continue  for  long,  I imagine  that  a great 
drainage  scheme  will  be  instituted  which  will  eventually  dry 
up  many  of  the  existing  sanctuaries  for  wild  life.  Much  of  this 
reclamation  can  be  only  temporary,  a war-time  expedient, 
for  the  reason  that  the  soil  is  intrinsically  unsuitable  for 
permanent  cultivation — some  of  it  has  already  proved  the 
effort  and  enterprise  to  be  misdirected.  Much  more  might  be 
achieved  if  the  same  effort  were  directed  to  the  better  cultiva- 
tion of  some  of  the  existing  arable  land  which  in  many  cases  is 
producing,  even  to-day,  little  more  than  half  its  capacity. 

Before  the  present  war,  the  standard  of  farming  had  fallen 
very  low,  and  it  will  take  a good  many  years  to  restore  it  to 
normal.  This  was  due  mainly  to  the  devaluation  of  land 
and  its  products,  and  also  to  the  breaking  up  of  large  estates, 
which  has  now  been  going  on  for  some  considerable  time. 
The  large  land-owners  of  the  last  century  were  efficient  guar- 
dians of  the  soil  and  of  the  countryside,  and  although  certain 
modifications  of  their  privileges  were  necessary,  the  alternative 
adopted  by  force  of  circumstances  has  not  proved  beneficial 
to  either  farming  or  property.  Land  had  so  depreciated  in 
value  that  many  who  owned  and  farmed  it  had  little  interest 
in  it  further  than  for  their  own  immediate  needs,  and  there 
was  no  control  over  natural  amenities.  In  this  way  our 
greatest  national  asset  has  become  misused  and  neglected  to 
an  alarming  extent,  resulting  in  a low  and  inefficient  standard 
of  production. 

This  Society  has  nothing  to  fear  from  a rejuvenated  agri- 
culture provided  action  is  taken  to  preserve  certain  areas 
which  are  of  little  productive  value,  but  there  is  a danger  of 
indiscriminate  attempts  at  cultivation  followed  by  neglect,  of 
areas  which  are  quite  unsuitable.  All  will  agree  that  the  land 
should  be  put  to  its  best  use  during  the  war  and  even  after, 
but  this  should  be  carried  out  by  thoughtful  planning,  so  that 
the  interests  and  privileges  of  a future  generation  may  be 
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preserved.  Breckland  is  being  progressively  encroached  upon 
for  cultivation,  for  aerodromes  and  for  afforestation,  and  I 
imagine  that  most  wild  life  cannot  or  will  not  exist  under,  or 
among,  the  dense  canopy  of  a newly-planted  area.  I make 
no  complaint  against  the  policy  of  afforestation,  but  there 
should  be  more  imagination  exercised  in  its  development.  A 
vast  unbroken  tract  of  one  species  of  tree  is  quite  unnecessary 
and  destroys  the  attractions  of  a woodland  area.  Hard 
woods  or  even  larch  would  relieve  the  monotony  and  add 
immensely  to  the  beauty  of  the  landscape  as  well  as  serving 
their  purpose  industrially.  As  a nation  we  appear  to  have 
little  imagination  and  rely  too  much  on  our  capacity  to  muddle 
through.  The  Forestry  Commission  will  no  doubt  achieve 
its  purpose,  but  I see  no  reason  whatever  why  more  considera- 
tion should  not  have  been  given  to  the  ultimate  effect  of  their 
work  on  the  countryside  and  on  the  creatures  and  plants  which 
inhabit  it.  It  is  the  lack  of  any  State  policy  for  the  preserva- 
tion of  rural  amenities  which  allows  these  interests  to  be 
neglected.  Older  woodlands  are  being  felled,  Military  Camps 
erected,  and  generally  the  depredations  of  war  are  causing  great 
changes  in  the  county  which  must  inevitably  affect  the  interests 
of  this  Society.  The  emergency  of  war  must  take  its  toll,  and 
it  would  be  idle  and  wrong  to  attempt  any'  obstruction  of 
national  necessity,  but  there  are  ways  and  means  of  preser- 
vation which  need  conflict  with  no  other  interests. 

The  variety  of  soils  in  this  country,  and  especially  in  this 
county,  constitute  its  main  natural  interest,  for  each  tyrpe  of 
soil  has  its  own  variety'  of  vegetation  and  wild  life,  and  in  this 
way  makes  its  own  particular  contribution  towards  the  interests 
we  represent.  It  is  therefore  imperative,  if  these  features  are 
to  be  preserved  in  certain  areas,  that  action  should  be  taken 
which  will  retain  for  all  time  the  natural  characteristics  of  the 
county. 

I would  suggest  as  a first  step  to  a more  active  policy  that 
every  district  in  the  county  should  be  represented  by  selected 
members  of  this  Society  who  would  act  as  wardens,  and  report 
on  any  matter  affecting  its  interests.  It  may  be  found  that 
voluntary  representatives  would  not  be  able  or  competent  to 
carry  out  such  comprehensive  work,  but  at  least  it  would  be 
a step  in  the  right  direction.  Members  of  the  Society  have  the 
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point  of  view  and  the  outlook  on  Nature  which  could  not 
fail  to  create  an  interest  in  others.  They  could  obtain  first- 
hand information  more  quickly  regarding  any  threatened  area 
or  object  and  so  enable  prompt  action  to  be  taken.  Or  it 
might  be  found  necessary  to  follow  the  example  set  by  the 
Norfolk  Bird  Protection  Committee  and  have  one  or  more 
whole-time  wardens.  In  this  way  a survey  of  the  county 
might  be  taken  and  a catalogue  made  of  all  places  and  items 
of  Natural  interest  so  that  a watchful  eye  might  be  kept  on 
these  by  the  Society  through  its  representative. 

Another  matter  long  neglected  and  now  of  increasing 
importance  is  education,  and  in  this  respect  we  lag  far  behind 
some  other  European  countries,  which  value  highly  and  profit 
by  their  natural  amenities.  It  has  been  proved  that  where  a 
people  are  educated  in  such  matters  they  quickly  respond  to 
the  interest,  and  share  willingly  in  its  preservation.  I imagine 
that  the  post-war  period  will  see  a great  boiling  over  of  the 
population  of  the  towns  into  the  country,  and  unless  these 
people  can  be  educated  to  countryside  values  they  may  well 
prove  to  be  the  Panzer  Divisions  of  destruction  which  would 
make  any  kind  of  preservation  extremely  difficult. 

In  these  democratic  days  the  interests  of  naturalists  cannot 
be  segregated  from  those  of  the  general  public,  nor  is  it  right 
that  they  should  be.  The  enjoyment  derived  from  British 
wild  life  and  the  countryside  generally  should  be  as  wide-spread 
as  possible.  For  this  purpose  more  freedom  should  be  granted 
to  all  interested  in  the  countryside  and  fewer  restrictions 
imposed  against  the  entry  on  to  private  property,  and  a step 
in  this  direction  is  provided  by  the  “ Access  to  Mountains  ” 
Bill.  However,  it  is  obvious  that  any  such  extension  of 
liberties  must  be  accompanied  by  education  in  natural  values. 
It  is  only  by  greater  knowledge  and  a fuller  understanding 
that  the  general  public  can  be  made  to  realise  and  to  appreciate 
the  recreation  which  many  of  us  find  so  valuable.  In  recent 
years  a great  yearning  has  developed  for  more  knowledge  of 
wild  life  and  Natural  History,  especially  among  the  town 
population,  and  it  is  here  that  such  a Society  as  ours  might 
play  a more  useful  part  by  encouraging  this  wholesome  ten- 
dency. It  is  probable  that  in  the  post-war  period  there  will 
be  a shorter  working  day  for  a large  part  of  the  population, 
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entailing  more  hours  for  recreation.  Given  a lead  and  some 
encouragement  there  is  no  doubt  that  many  would  be  glad  to 
avail  themselves  of  the  healthiest  of  all  recreations,  the  study 
of  wild  life. 

Education  can  be  made  very  interesting  to-day  by  means  of 
written  articles,  lectures  and  films.  The  co-operation  of  the 
B.B.C.  might  be  obtained  to  a greater  extent,  and  certainly 
the  Board  of  Education  should  recognise  the  importance  of  the 
subject.  But  naturalists  should  give  a lead  and  there  would 
then,  I am  sure,  be  many  to  follow.  Naturalists  generally  are 
notoriously  docile  and  frequently  inarticulate.  Their  activities 
are  unselfish  and  usually  beneficial,  yet  there  is  little  respect 
for  the  few  laws  which  protect  their  interests.  There  are 
many  crimes  against  nature  committed  under  the  heading  of 
sport.  For  this  reason  a more  alive  policy  is  needed,  greater 
activity  in  the  open  and  a spreading  of  knowledge  to  make 
popular  the  values  which  are  so  little  protected,  for  it  is  only 
with  the  co-operation  of  the  general  public  that  these  can  be 
preserved. 

The  question  of  National  Parks  has  been  freely  debated  on 
many  occasions,  but  certainly  Norfolk  is  not  a suitable  county 
for  such  an  experiment.  I would  prefer  to  see  the  whole 
country — this  small  island — treated  as  one  National  Park,  and 
all  Societies  such  as  our  own  induced  to  play  their  rightful 
parts  in  the  preservation  and  development  of  its  natural 
possessions.  The  work  and  objects  of  the  National  Trust 
are  of  the  greatest  importance,  and  I should  like  to  see  its 
activities  so  extended  as  to  co-ordinate  preservation  through- 
out the  country.  Indeed,  the  promotion  and  preservation  of 
all  natural  interests  might  be  vested  in  its  control  so  that 
there  would  be  uniformity  in  every  county.  In  this  way  each 
Society  might  be  affiliated  so  as  to  obtain  authority  as  well  as 
assistance  in  local  matters.  There  are  many  areas  which 
might  be  acquired  by  the  Trust  for  the  benefit  of  the  Nation, 
and  the  management  of  these  could  be  carried  out  by  local 
Committees  responsible  to  the  central  executive. 

Any  form  of  Enclosure  is  to  me  objectionable,  and  of  necessity 
it  defeats  its  own  object  by  ceasing  to  be  natural.  In  the 
original  state  of  the  land  there  were  no  restrictions  against 
either  man  or  beast,  and  that  same  condition  is  essential  if  we 
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wish  to  retain  any  area  in  what  we  regard  as  its  natural  state. 
Although  man  has  become  much  more  predatory  with  the 
advance  of  civilisation,  his  destroying  influence  should  be 
curbed  by  encouragement  and  education  rather  than  by 
arbitrary  measures.  The  most  annoying  of  all  countryside 
objects  is,  in  my  opinion,  a notice  board  threatening  trespassers 
with  prosecution.  Such  a notice  makes  me  lose  all  sense  of 
right  and  wrong,  and  I am  overcome  with  a desire  to  trespass 
to  my  heart’s  content.  Many  others,  I am  sure,  feel  the  same 
way.  It  savours  too  much  of  Nazi  Germany  and  is  the  wrong 
way  to  preserve  the  countryside.  Education,  co-operation  and 
a sharing  of  interests  would  be  a more  effective  policy.  Let 
us  have  sanctuaries  by  all  means,  but  no  reserves.  Let  the 
public  be  encouraged  to  make  full  use  of  these  under  supervision, 
as  is  already  done  in  our  bird  sanctuaries  which  have  done 
so  much  for  preservation  coupled  with  education.  The 
benefits  of  Nature  should  be  for  the  masses  and  not  for  the  few, 
but  the  masses  need  educating. 

England  is  essentially  a forest  and  would  very  quickly  revert 
to  one  again  if  all  restraining  influences  were  removed.  Even 
the  most  barren  of  our  Brecklands  would  revert  to  scrub 
forest  if  the  rabbits  were  eliminated.  The  downlands  of  the 
south  and  west  would  do  likewise  were  it  not  for  the  sheep  ; 
and  it  should  be  remembered  that  the  beauty  of  England  is 
mainly  man-made,  the  work  of  two  thousand  years,  and  no  one 
would  suggest  that  it  was  a green  and  pleasant  land  when  first 
visited  by  the  Romans.  Since  that  date,  successive  generations 
of  thoughtful  men  have  created  the  countryside  by  planting 
trees  and  woods  and  hedges,  by  laying  out  roads  and  lanes 
and  even  guiding  the  rivers  into  the  courses  in  which  they  now 
run.  We  have  roads  to-day  made  by  the  Romans,  and  the 
cultivations  they  began  have  been  improved  and  extended 
by  each  succeeding  generation.  Man  has  controlled  and 
restricted  the  forests  and  trees  by  eliminating  the  scrub  and 
developing  the  best,  while  introducing  new  species  of  usefulness 
and  great  beauty.  He  has  turned  swamps  and  wastes  into  the 
most  fertile  of  all  land  for  his  use,  and  except  for  his  recent 
misuse  of  bricks  and  mortar  and  iron,  his  handiwork  has  in  no 
way  discredited  nature.  The  change  he  has  made  in  the  fauna 
of  this  country  has  gone  far  enough,  or  perhaps  too  far,  and 
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its  control  to-day  should  not  be  decided  by  individual  taste. 
This  applies  to  the  whole  subject  with  which  we  are  dealing, 
and  a national  policy  controlled  by  experts  is  urgently  needed 
to  create  and  develop  a national  interest.  As  a people  we 
have  too  much  irresponsible  freedom  and  too  few  intellectual 
and  educational  privileges. 

The  countryside  contains  relics  and  examples  of  the  industry 
and  thought  of  each  generation  of  man  throughout  our 
existence,  and  it  is  questionable  whether  the  ability  to  create 
natural  beauty  is  as  great  to-day  as  it  has  been  in  the  past. 
But  if  we  cannot  create  we  can  at  least  preserve  and  study 
the  precious  heritage  which  has  been  handed  down  to  us, 
representing  the  art  and  ideas  of  the  various  tribes  and  races 
which  have  occupied  this  island.  Meanwhile,  nature  has 
evolved  a population  of  creatures  and  plants  to  suit  the  sur- 
roundings created  by  man,  and  to  suit  the  districts  which 
man  has  left  in  their  natural  state.  Nature  has  ornamented 
and  beautified  this  work  to  a remarkable  extent  so  that  the 
result  is  worthy  of  careful  preservation.  There  is  much 
thought  being  given  to-day  to  planning  a new  and  better 
England  after  the  war,  and  when  once  the  war  is  won,  no  greater 
problem  will  exist.  But  it  will  be  every  man’s  problem,  and 
naturalists  are  concerned  to  a considerable  extent  in  so  far  that 
they  are  the  self-constituted  guardians  of  many  interests. 

A memorandum  has  recently  been  issued  by  a Conference 
held  under  the  Chairmanship  of  Lord  Onslow,  dealing  with 
the  preservation  of  rural  amenities — forest  areas  and  the 
natural  flora  and  fauna — for  the  advancement  of  scientific 
knowledge  and  education.  1 was  sorry  to  see  that  our  Society 
was  not  one  of  the  many  organisations  taking  part  in  this 
Conference,  as  these  are  subjects  in  which  we  are  keenly 
interested.  Norfolk  should  have  been  represented  for  several 
reasons.  No  other  county  will  have  suffered  more  from  the 
exigencies  of  war,  and  no  other  has  done  so  much  for  the 
development  and  encouragement  of  natural  history,  nor 
produced  so  many  eminent  naturalists.  A great  deal  has  been 
done  in  the  way  of  preserving  interesting  bird  life  and  providing 
bird  sanctuaries,  and  this  was  almost  entirely  due  to  the 
energy  and  initiative  of  one  very  distinguished  member  of 
this  Society.  Such  work  should  in  my  opinion  be  expanded 
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and  continued  until  it  covers  all  the  headings  in  which  this 
Society  is  interested. 

It  is  not  in  the  interest  of  naturalists  generally  that  a large 
number  of  Societies  should  be  formed,  each  dealing  with  its 
own  particular  subject,  and  I would  advocate  amalgamation 
or  at  least  close  co-operation  between  all  Societies  of  similar 
objects.  The  Norfolk  Naturalists  Trust  might  with  advantage 
be  brought  under  the  direct  control  of  this  Society.  The 
preservation  of  Rural  England  is  a matter  in  which  the  Norfolk 
Naturalists  are  as  interested  as  any  other  ; indeed,  it  is  the 
foundation  of  our  interests.  If  this  Society  could  see  its  way 
to  playing  a more  active  part  in  the  development  and  propo- 
gation  of  Natural  knowledge,  preservation  would  follow  in  due 
course.  There  would  be  no  lack  of  interest  or  of  a following, 
and  no  lack  of  funds,  for  it  will  certainly  be  work  of  great 
national  importance  in  the  difficult  post-war  years  which  lie 
ahead. 

The  beauty  and  interests  of  the  countryside  are  priceless 
possessions  which  have  been  far  too  long  at  the  mercy  of  the 
speculator  and  the  destroyer.  I believe  the  time  is  at  hand 
when  they  will  be  appreciated  at  their  true  value  and  preserved 
for  the  enjoyment  of  future  generations. 

There  is  a great  love  of  their  country  and  the  treasures  it 
contains  in  the  hearts  of  all  Englishmen,  but  owing  to  the  lack 
of  knowledge,  in  many  it  lies  dormant.  Now,  when  we  have 
seen  the  threat  that  all  might  be  taken  from  us  and  destroyed, 
is  the  time  for  a great  awakening.  This  Society  has  an  oppor- 
tunity and,  in  my  opinion,  a duty,  to  spread  its  knowledge  and 
to  enlarge  its  activities  so  that  the  study  of  nature  may  become 
a great  national  recreation. 
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POND  LIFE 

By  H.  E.  Hurrell,  F.R.M.S. 

[The  late  Mr.  Hurrell,  President  elect  for  1942-43.  died 
before  this  address  could  be  delivered.) 

On  looking  through  the  list  of  past  Presidents  of  this  Society, 
I am  proud  to  have  had  personal  contact  with  Sir  Sydney 
Harmer  and  with  the  late  Sir  Eustace  Gurney  and  Dr.  Robert 
Gurney,  with  both  of  whom  I have  searched  for  Polyzoa  in  the 
waters  near  Longmoor  Point,  Sutton  Broad.  I have  a vivid 
recollection  of  the  late  Mr.  Octavius  C.order  (Piesident  1880-81) 
both  as  an  employer  and  a patron.  While  a lad  I acted  as 
assistant  in  Messrs.  Caley  & (.'order's  laboratory  in  Bedford 
Street,  Norwich,  and  Mr.  Corder  gave  me  my  first  taste  for 
Natural  History  and  an  initiation  into  pond  life.  He  took 
me  one  day  into  his  private  room  over  the  London  Street 
premises  and  gave  me  my  first  glimpse  of  the  motile  alga 
known  as  Volvox  globator  in  good  living  condition.  For  70 
years  Volvox  globator  has  held  its  attraction  for  me  both  on 
account  of  its  beauty  and  its  life  history.  Its  movement 
caused  much  discussion  during  the  last  century  between 
botanists  and  biologists  as  to  whether  it  should  be  classed 
as  belonging  to  the  animal  or  vegetable  kingdom  ; it  is  now 
established  as  belonging  to  the  latter. 

I am  also  indebted  to  the  late  Mr.  Chas  F.  Rousselet,  the 
world-wide  authority  on  the  rotifera,  mere  specks  of  animation 
as  seen  by  the  eye,  but  gloriously  caparisoned  when  viewed 
under  the  microscope.  This  class  is  eloquently  described 
and  artistically  delineated  in  Hudson  & Gosse’s  work,  to  which 
Mr.  Rousselet  and  some  American  and  Continental  workers 
have  added  scores  of  new  species.  There  are  over  800  species 
in  the  latest  published  lists,  most  of  which  have  been  found  in 
Norfolk  waters.  The  finding  of  some  of  them  gained  me  entrv 
into  the  Royal  Microscopical  Societv,  and  the  celebrated 
Ouekett  Microscopic  Club  with  Mr.  Rousselet  as  my  sponsor. 

During  Sir  Sydney  Harmer ’s  term  as  chief  at  the  Natural 
History  Museum,  South  Kensington,  both  he  and  his  lieutenant 
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in  the  department  of  fresh-water  biology  (Dr.  Kirkpatrick) 
gave  me  valuable  information  ; the  latter  was  the  author 
of  “ The  Biology  of  Water  Works,”  which  has  become  the 
popular  work  on  the  microscopic  flora  and  fauna  in  the  watei 
supply  to  the  cities  and  towns  and  latterly  to  the  villages 
of  our  country.  The  book  has  had,  without  doubt,  its  influence 
in  securing  more  scientific  tieatment  of  our  water  supply  and 
in  bringing  drinking  water  from  distant  streams  and  springs 
right  into  the  homes  of  millions  of  our  people.  In  addition 
to  Dr.  Kiikpatrick’s  work  we  have  a treatise  on  the  subject 
by  Sir  Sidney  F.  Harmer  in  his  contribution  to  the  proceedings 
of  the  Zoological  Society  of  London  (1913)  in  the  “ Polyzoa 
of  Waterworks.”  Harmer  gives  an  historical  account  of  all 
the  known  British  forms  which  are  almost  identical  with  those 
of  the  great  American  lakes  and  rivers,  as  well  as  those  on  the 
continent  as  first  described  by  Kraepelin  of  Leipsic,  who  called 
attention  to  their  presence  in  water  supply  pipes  serving 
continental  cities. 

There  is  abundant  evidence  that  most  of  the  waterwoiks 
on  the  continent  and  in  this  country  suffered  in  the  past  from 
the  choking  of  the  mains  and  supply-pipes  by  polyzoa  and  an 
accumulation  of  small  crustaceans,  larval  worms  and  filamen- 
tous algae.  Much  of  the  trouble  has  been  abated  by  the  close 
study  of  the  subject  by  biologists  both  here  and  abroad.  The 
workers  and  many  of  the  engineers  at  waterworks  had  noticed 
tufts  or  small  masses  of  moss-like  material  ejected  from  the 
mains,  when  filling  the  filter-beds,  and  the  introduction  of 
sand-filters  in  the  latter  part  of  last  century  and  more  fully 
at  the  beginning  of  the  present  quickly  lessened  the  pipe 
nuisance.  During  the  past  30  years  or  more  the  chemical 
treatment  of  water  passing  through  Municipal  waterworks 
has  almost  stopped  the  growth  of  both  bacteria  and  polyzoa 
as  well  as  infusoria  and  minute  algae.  The  presence  of  polyzoa 
in  waterpipes  came  under  my  personal  notice  some  years  ago 
when  visiting  the  Lound  water-works  which  supply  Lowestoft. 
I asked  the  engineer  to  turn  on  the  water  which  comes  from 
the  adjoining  lake  in  order  to  test  the  matter  ; as  the  water 
gushed  over  the  closely  packed  sand  filter,  little  patches  of 
material  were  shot  out  and  floated  about.  The  assistant 
present  said  “ That’s  moss,”  but  I assured  him  that  it  was 
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something  of  greater  significance  than  moss,  and  placing  a 
piece  in  a small  tube  of  water  I showed  him  with  a magnifier 
that  it  was  in  reality  a number  of  tubes  from  which  living  polv- 
pides  were  protruding  their  graceful  heads. 

Most  of  the  fauna  met  with  in  waterpipes  come  from  the 
minute  eggs  of  water-beetles  and  small  crustaceans  which 
gradually  get  through  the  most  perfectly  packed  filters  and 
in  the  case  of  polyzoa  the  tiny  statoblasts  of  the  various  species 
also  find  their  way  gradually  into  the  pipes.  These  statoblasts 
are  the  reproductive  bodies,  resembling  buds  or  seeds,  which 
contain  within  their  horn-like  cases  the  embryos  of  lovely  little 
animals  forms.  Waterworks  flora  and  fauna  form  a sort  of 
epitome  of  the  fauna  found  in  the  rivers  and  broads. 

I shall  endeavour  to  give  a short  account  of  British  micro- 
scopic plants  and  animal  forms  without  minimising  the  im- 
portance of  Norfolk’s  contribution.  All  collections  of  water, 
however  small,  are  worth  searching,  for  infusoria  are  found 
in  abundance  in  roadside  ponds  and  ditches  as  well  as  in 
farmyard  puddles  and  even  rainwater  tubs  and  tanks.  On 
several  occasions  I have  found  a magnificent  rotifer  in  highly- 
coloured  water  running  from  a farmyard  into  the  public 
roadway  and  have  found  the  telescopic  rotifer  Aclinurus 
neptunius  in  black  mud  from  roof  gutters.  This  rotifer  has 
the  power  of  withdrawing  into  its  body  its  several-jointed  foot 
in  much  the  same  way  as  a telescopic  fishing-rod  can  be  reduced 
to  a single-length  piece.  Rotifera  are  also  found  in  the  axils  of 
moss  growing  on  gravestones  and  specially  in  the  sphagnum 
mosses,  but  all  of  them  have  their  origin  in  the  freshwater  of 
our  rivers,  broads,  ditches  and  ponds. 

Members  should  consult  Pritchard’s  Infusoria,  beautifully 
illustrated  by  Saville  Kent,  if  they  wish  to  learn  about  these 
families  so  baffling  to  scientists  a century  or  more  ago,  when 
microscopic  life  was  presumed  to  come  spontaneously  into 
existence. 

In  order  to  give  my  subject  a biological  sequence  from  the 
lowest  form  of  plant  and  animal  life  up  to  the  limit  of  the 
freshwater  polyzoa,  I will  follow  the  lead  of  the  accredited 
observers.  The  lowest  form  of  life  known  is  the  amoeba,  a 
one-celled  mass  of  protoplasm  having  the  power  of  assimil- 
ating minute  algae  and  even  the  smaller  diatomaceae.  It  has 
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no  proper  mouth  or  organs  other  than  a contractile  vesicle 
and  gains  its  livelihood  by  simply  folding  itself  around  suitable 
vegetable  material  or  elongating  portions  of  its  body  in  order 
to  reach  and  enfold  algse. 

No  paper  on  the  freshwater  flora  would  be  complete  without 
reference  to  two  important  Orders  in  the  Vegetable  Kingdom, 
the  Desmidiacece  and  the  Diatomacece.  Although  desmids  are 
fairly  numerous  in  Norfolk  waters  they  are  found  in  greater 
abundance  in  the  West  of  England.  Here  in  Norfolk  they  in- 
habit bogs  where  sphagnum  mosses  are  rampant  : on  the 
Scottish  Moors  they  are  to  be  found  in  tarns  and  lochs.  Most 
of  the  diatomacese  are  all  but  invisible  except  under  high 
magnification.  The  majority  of  the  species  are  undoubtedly 
marine  but  a fair  number  have  acclimatized  themselves  to 
freshwater,  and  more  notably  to  such  highly  brackish  water 
as  Brevdon  near  Yarmouth.  Prominent  among  the  desmids 
are  the  Closteria,  most  of  which  resemble  a cucumber  ; like 
many  low  forms  they  are  reproduced  by  division.  Diatoms 
provide  an  immense  number  of  forms,  many  of  these  bearing 
the  loveliest  patterns  chiselled  on  their  siliceous  valves  ; some 
are  orbicular  like  the  marine  form  Arachnoidiscus,  some  shaped 
like  the  freshwater  forms  of  Naviculce,  the  markings  being 
frequently  used  as  tests  for  the  higher  powers  of  microscope 
objectives. 

The  more  familiar  forms  of  algae  are  found  in  almost  every 
pond  and  ditch,  sometimes  appearing  in  such  vast  numbers 
as  to  colour  the  water  green.  The  graceful  threadlike  alga 
Spirogyra,  with  its  50  and  more  species,  is  particularly  plentiful 
in  the  Spring  and  later  on  the  motile  alga  Volvox  globator — 
a rolling  orb  of  brilliant  green  moving  through  the  water  by 
the  lashing  of  thousands  of  moving  tags  on  its  surface.  Volvox 
aureus  (the  golden  species)  I have  found  more  than  once 
but  globator  scores  of  times  and  once  under  the  ice  on  Xmas 
Day  during  a sharp  frost,  in  a wayside  ditch  at  Caister-on-Sea. 

With  the  advent  of  the  bottle-net  some  40  years  ago  all  was 
made  easy  for  the  collector,  time  was  saved,  patience  preserved, 
and  success  assured.  The  naturalist  who  previously  carried 
an  ugly  jar  and  a jointed  fishing-rod  could  now  go  out  with  a 
collecting  rod  fashioned  as  a walking  stick,  the  only  other 
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equipment  being  a small  tube-net  neatly  tucked  away  in  his 
breast  pocket  and  a case  of  small  tubes  for  stowing  his  catch. 

Thanks  to  the  work  of  Bolton  of  Manchester,  Hood  of 
Dundee  and  perhaps  still  more  to  the  Quekett  Club,  pondlife 
has  become  a favourite  study  for  Naturalists,  and  most  Micro- 
scopists  ha\  e become  acquainted  with  the  more  popular  forms 
such  as  amoeba,  melicerta,  floscules,  stephanoceros,  hydra, 
and  many  of  the  rotifera  and  freshwater  polyzoa.  I would 
caution  the  beginner  however  against  attempting  to  become 
closely  acquainted  with  all  the  multitudinous  forms,  for 
unless  he  has  unlimited  time  he  cannot  hope  to  compass  the 
subject.  Better  to  have  a thorough  knowledge  of  a few  orders 
than  an  imperfect  acquaintance  with  all.  Anyone  who  has  had 
practice  in  mounting  microscopic  objects  should  find  little 
trouble  in  preparing  good  specimens,  but  I advocate  personal 
collection  and  a critical  examination  of  a particular  polyzoon 
and  then  its  preparation  for  permanent  exhibit.  It  is  prefer- 
able to  have  a dozen  colonies  naturally  placed  on  their  host 
plant  than  an  isolated  specimen  in  a slide  mount. 

1 emperature,  light,  food  supply,  and  salinity  of  the  water, 
aie  all  aspects  of  importance,  there  is  much  to  substantiate 
the  view  that  the  higher  the  temperature  the  greater  the 
number  of  forms,  but  I find  that  the  Cladocera  (or  water  fleas) 
and  the  C opepoda  ( cyclops ) die  in  a very  high  temperature. 

1 o get  anything  like  a large  number  of  water  fleas  home  in 
safety  it  is  necessary  to  give  them  plenty  of  room  and  an  extra 
supply  of  water  before  attempting  to  keep  them  in  a>  tank  or 
aquarium.  The  same  thing  applies  to  cyclops,  canthocamptus 
and  all  the  cyclopean  crowd.  Oxygen  is  the  prime  necessity 
for  health  amongst  all  pond  animals  and  this  can  only  be 
obtained  in  an  aquarium  by  the  admission  of  just  the  right 
proportion  of  plant-life. 

Light  has  much  to  do  with  the  position  of  the  fauna  plankton 
in  the  water.  On  one  occasion  when  searching  for  entomostraca 
in  a lake  I found  very  few  specimens  near  the  surface,  but  a 
loot  or  more  deeper  a much  larger  number  were  taken  and 
deeper  still  the  numbers  increased.  On  the  other  hand  the 
rotifera  in  this  lake  were  abundant  in  the  shallows.  Generally 
speaking  the  microfauna  are  found  in  best  condition  and  in 
largest  numbers  where  the  microflora  abound.  In  a pond 
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in  the  middle  of  a field  containing  almost  every  kind  of  aquatic 
plant  including  chara,  nitella  and  one  or  more  of  the  poto- 
magetons  I have  found  season  after  season  almost  all  the  fixed 
rotifers,  the  splendid  crown  animalcule  ( Stephanoceros ),  Paci- 
nularia,  Melicartce , Cladocera,  Copopodae,  and  larvae  innumerable. 
In  this  pond  Stephanoceros  was  plentiful  one  year  when  snow 
was  lving  on  the  field  and  it  also  provided  Plumatella  repens 
in  the  late  summer. 

In  one  or  two  of  the  Norfolk  rivers,  notably  the  Y are,  Bure 
and  Waveney,  there  are  many  brackish-water  species.  There 
are  several  brackish  ditches  where  Flosctdaria  are  so  rampant 
that  the  weed  is  sometimes  crammed  with  them,  the  species 
generally  found  being  F.  ornata  and  F.  cornuta.  The  salinity 
of  these  waters  produces  luxuriant  growth  of  the  hydroid 
Cordylophora  which  I have  taken  with  all  its  gonophores  ripe. 
Another  form  is  the  semi-marine  polyzoon  M.embranipora, 
which  encrusts  the  stems  of  Myriophyllum  and  other  freshwater 
plants.  This  polyzoon  is  infested  with  that  nimble  rotifer 
Anurea  acideata.  Many  of  the  Synchceta  may  be  found  in 
brackish  water,  especially  S.  tavina,  whilst  S.  baltica  is  a well- 
established  marine  species.  Brackish  water  however  is  not 
the  favourite  habitat  of  the  vast  majority  of  forms. 

Years  ago  when  1 had  visited  scores  of  ponds  in  search  of 
the  rotifer  Pedalion  mirum,  I took  a dip  from  a small  pond  in 
my  own  garden  and  found  the  very  thing  I was  looking  for  in 
goodly  numbers.  Once,  when  out  with  the  Ouekett  Club  on  a 
Saturday  excursion  in  North  London,  at  the  very  end  of  the 
day  I netted  from  a large  pond  a number  of  those  tiny  stato- 
blasts  given  off  by  Plumatella  fungosa.  1 his  was  a sure  sign  that 
the  polyzoon  was  not  far  off  and  it  only  needed  a short  examina- 
tion of  the  pond  shore  to  find  it  in  sufficient  quantity  for 
division  among  the  members. 

It  is  not  given  to  every  naturalist  to  find  a new  species 
but  it  is  sometimes  his  good  fortune  to  be  in  at  the  find  and 
take  some  of  the  reflected  honour.  This  has  happened  to  me 
more  than  once  in  particular  at  the  finding  of  a new  species  of 
Zoothamnium,  a tree-like  Vorticellidan.  Until  that  moment 
only  a single  species  arbuscula  was  known,  lhe  new  species 
Z.  genicidata  was  found  by  Mr.  Ayrton  of  Beccles  in  1899 
who  gave  a description  of  it  in  a paper  published  by  the  R.M.S. 
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43  years  ago.  I was  collecting  this  beautiful  form  at  the 
time  and  later  found  it  in  quite  another  part  of  the  country. 
In  still  water  it  can  easily  be  detected  by  its  snow  white  cluster 
of  faiiy-like  zooids. 

The  disused  pits  in  old  brick-fields  are  often  productive  of 
rotifera  and  algae.  There  is  a flooded  pit  in  a brickfield  at 
Ipswich  where  Volvox  auratum  was  found  one  summer  and  a 
few  yards  off  in  a pool  of  water  only  about  a foot  deep  Melicerta 
ringens  was  crowding  the  ranunculus  plants  so  densely  that 
the  sight  of  one  or  two  of  the  threadlike  leaves  under  dark- 
ground  illumination  reminded  one  of  passing  through  the  town 
of  Sheffield  at  night  with  its  myriad  chimneys  and  furnaces  in 
full  blast.  There  is  no  more  engrossing  sight  than  4 or  5 
Melicerta  standing  side  by  side  and  in  full  working  order,  the 
only  other  picture  of  almost  equal  interest  being  a regiment  of 
Floscules  or  Stephanoceros. 

Every  one  will  have  had  his  half-hour  or  so  with  Hydra 
but  I wonder  how  many  have  gone  in  for  their  cultivation. 
Having  access  to  an  unlimited  supply  of  Daphnia  I isolated 
three  Hydra  fusca  in  a large  jar  and  fed  them  regularly  with 
these  crustaceans,  occasionally  half  starving  them  to  give  them 
time  to  properly  assimilate  the  juices  from  their  luscious  food. 
Some  would  tackle  as  many  as  5 or  6 water  fleas  at  a time 
and  one  by  one  crowd  them  into  the  sacklike  cavity  doing 
duty  for  a stomach.  The  carapaces  of  the  Daphnia  would 
after  a time  be  ejected,  the  Hydra  perceptibly  growing  and 
budding  meanwhile.  The  buds  produced  other  Hydra  and 
these  again  owing  to  the  abundance  and  suitability  of  the  food 
produced  further  buds,  until  within  a few  weeks  the  triplets 
in  the  jar  were  multiplied  30  times.  Newly-formed  Hyrdra 
can  be  shown  on  the  lantern  screen  sloughing  off  the  parent 
animal  and  two  adjacent  Hydra  sometimes  seize  voraciously 
the  same  Anopheles  larva,  and  tear  it  in  half. 

Rotifera 

I now  propose  to  deal  in  particular  with  the  rotifera.  Ehren- 
berg  seems  to  have  been  the  first  to  issue  a treatise  on  the 
subject  and  his  “Die  Infusionsthierchen  ” published  in  1838 
laid  the  foundation  of  all  subsequent  study  and  nomenclature. 
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The  names  given  by  Ehrenberg  were  maintained  down  to  the 
time  of  Hudson  & Gosse’s  monograph  which  came  out  in  1886 
and  dealt  with  some  400  species.  • Owing  to  the  greater  interest 
taken  in  the  subject  and  the  improvement  in  microscopes, 
additions  came  in  quickly  and  were  notified  in  various  journals. 
In  1893,  1897  and  1902  lists  6f  the  new  rotifera  discovered  were 
brought  out  by  the  late  Mr.  Chas.  Rousselet.  Mr.  Bryce  made 
a new  classification  of  the  generic  names  and  added  a number 
of  species.  Mr.  Murray  added  to  the  knowledge  of  rotifera 
by  his  extensive  journeys.  For  instance,  he  named  the  rotifera 
collected  by  the  Shackleton  Antarctic  expedition,  gave  an 
account  of  the  Bdelloicl  rotifers  of  South  Africa  and  described 
in  the  Transactions  of  the  Royal  Society  of  Edinburgh  of  1908 
the  rotifera  of  Scottish  lochs. 

Mr.  Rousselet  published  numerous  papers  that  have  appeared 
both  in  the  R.M.S.  Journal  and  the  Ouekett  Club  Journal, 
including  the  results  of  the  Third  Tanganyka  Expedition  in 
1904-1905.  His  paper  on  the  genus  Synchceta  placed  these 
rotifers  in  the  limelight  and  many  of  the  beautiful  drawings 
by  the  late  Mr.  Dixon-Nuttal,  were  presented  to  me  by  that 
artist.  Some  years  since  a friend  of  mine  found  near  his  home 
a rotifer  that  caused  much  discussion  when  found  at  Cracow 
by  Wierzejski  in  1893 — a rotifer  without  a ciliary  crown.  This 
was  named  Atrochus  tentaculatus  and  provided  a new  genus 
and  a new  species.  This  rotifer  turned  up  in  this  country  in  a 
pond  at  Yaxley  in  Suffolk  in  1911. 

Another  rotifer  that  has  alwa\rs  interested  me  is  Pedalion 
minim  one  of  the  Sciriopoda,  which  so  resembles  the  naupilus 
of  Cyclops,  that  it  was  at  one  time  mistaken  for  it.  It  is, 
however,  a true  rotifer  although  its  arthropodous  limbs  place 
it  in  a class  almost  by  itself.  This  is  a very  powerful  rotifer, 
its  6 limbs  being  so  strong  that  it  can  skip  in  the  water  and  it  is 
difficult  to  keep  it  within  bounds  under  the  microscope  except 
under  the  nicest  adjustment.  In  any  water  that  has  stood  for 
any  length  of  time  and  in  such  places  as  the  axils  of  the  leaves 
of  mosses  and  in  holes  in  the  boles  of  trees,  this  lively  rotifer 
may  be  found. 

Freshwater  Polyzoa 

Many  microscopists  are  glad  to  get  hold  of  living  colonies 
of  Polyzoa,  but  the  applicants  do  not  seem  to  know  the  time  of 
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year  when  it  is  possible  to  supply  living  specimens.  Nearly 
all  the  species  are  at  their  best  from  June  to  September  with 
the  exception  of  Plumalella  fungosa.  All  of  them  are  deciduous 
leaving  behind  at  the  end  of  the  season  the  reproductive  bodies 
known  as  statoblasts  as  well  as,  in  some  cases,  larvie.  Only 
one  species  is  devoid'  of  statoblasts  and  bears  winter  buds  of  a 
special  kind,  called  hibernacuke. 

The  British  Polyzoa  consist  of  two  principal  Orders  viz.  ; 
the  Phylactoloemata  and  the  Gymnolcemata.  The  former  has 
a bilateral  lophophore  (the  base  of  the  tentacular  crown) 
with  the  mouth  protected  by  an  epistome.  In  the  latter  the 
lophophore  is  circular  and  has  no  protective  epistome.  The 
Gymnolcemata  are  subdivided  into  the  Lophopae  and  the 
Paludicellidae  the  latter  containing  only  one  species  Paludicella, 
the  other  comprising  Lophophus  crys,  Cristatella  mncedo,  all 
the  Plumatellas  and  Fredericella  sultana.  There  is  great 
scope  for  further  investigations  in  this  most  interesting  group. 
The  Bryozoa  or  moss  animals  as  they  are  called  by  continental 
writers  (Polyzoa  or  Zoophytes  by  British  naturalists  since 
Allman)  are  of  surpassing  beauty  and  fairly  plentiful  in  these 
islands.  They  are  almost  sure  to  be  found  in  quiet  waters, 
but  scarcely  ever  in  quick  running  streams  owing  to  the  frail 
nature  of  their  polypidoms.  I have  no  means  of  ascertaining 
how  widely  the  freshwater  Polyzoa  are  distributed  in  this 
country  but  I know  that  they  are  to  be  found  in  and  around 
the  London  Area.  They  seem  to  be  intermittent  there,  and  by 
no  means  so  abundant  as  in  other  parts  of  the  country.  East 
Anglia  seems  to  be  their  favourite  habitat,  and  the  Norfolk 
Broads  especially,  for  the  food  supply  is  unique.  The  three 
main  rivers — Yare,  Bure  and  Waveney,  feed  these  Broads, 
the  rivers  themselves  being  the  depositories  of  all  forms  of 
infusoria  from  the  numberless  ditches  draining  the  land. 
Two  broads  on  the  river  Yare  furnish  almost  every  one  of  the 
British  species.  One  of  these  (Rockland  Broad)  is  the  home 
of  Stratiotes  (water  solder),  and  the  beautiful  Cristatella  mncedo, 
whilst  in  the  main  dyke  leading  into  it  Lophopus  crystallinus 
is  sometimes  prolific.  Surlingham  Broad  with  its  dykes  is 
crowded  with  Lophopus,  Cristatella,  Plumatella  and  Fredericella. 
I find  that  the  less  saline  the  water  the  more  healthy  the 
polyzoa. 
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In  the  Yare  polyzoa  may  be  picked  up  at  almost  any  tide 
during  the  summer  because  of  the  large  amount  of  river  traffic, 
which  causes  constant  swells  that  wash  away  portions  of  the 
river  bank,  carrying  away  the  reeds  and  rushes  thus  liberating 
large  quantities  of  polyzoa  clinging  to  their  roots.  Thanks  to 
the  splendid  food  supply  and  abundance  of  aquatic  plants  of 
the  right  kind  for  aeration  the  Y are  can  be  depended  upon  for 
good  results  with  almost  every  one  of  the  polyzoa  with  the 
exception  perhaps  of  Plumatella  fungosa.  It  is  strange,  how- 
ever, to  find  similar  water  almost  bare  of  one  particular  species 
whilst  the  others  are  rampant.  For  instance,  in  South  Walsham 
Broad  there  are  only  two  species  of  polyzoa,  but  both  are 
abundant  : — Plumatella  fungosa  and  Cristatella  mucedo.  I 
have  found  Plumatella  fungosa  there  in  clumps  of  a foot  or  more 
in  length  and  several  inches  in  circumference,  growing  on  and 
around  the  submerged  roots  of  alder  and  willow.  The  long 
stems  of  white  water  lilies  are  enveloped  by  the  exquisite  hyaline 
colonies  of  Cristatella.  The  seed-like  bodies  of  polyzoa  called 
statoblasts  greatly  assist  in  the  determination  of  species.  This 
applies  particularly  to  the  Plumatellas  and  a species  can  often 
be  determined  by  the  size,  shape,  or  markings  of  the  statoblasts, 
even  in  the  case  of  decayed  polypidoms  or  imperfect  tubes. 
In  the  case  of  P.  fungosa  there  are  larvse  as  well  as  statoblasts, 
both  of  which  produce  the  perfect  polyzoon.  In  all  cases 
statoblasts  are  liberated  at  the  end  of  each  season  varying 
from  late  June  for  P.  fungosa  to  September  or  October  for  all 
the  rest.  At  one  time  it  was  held  that  P.  fungosa  persisted 
from  season  to  season  on  account  of  the  apparent  rings  of  growth 
sometimes  to  be  seen  in  a cross  section  of  the  polyp  mass. 
This  idea,  however,  is  incorrect  as  I have  had  30  years’  proof 
that  the  mass  dies  down  and  sloughs  off  the  roots  upon  which 
it  has  been  growing,  and  does  so  earlier  than  in  the  case  of  any 
other  fresh-water  polyzoon.  The  so-called  rings  of  growth  are, 
I think,  due  to  the  same  reason  as  the  colour  bands  in  the  tubes 
of  Melicerta  ringens,  the  brown  shadings  being  caused  by  the 
colour  of  the  debris  used  by  both  polyzoon  and  rotifer  in  the 
process  of  tube  building. 

Many  years  ago  the  late  Mr.  Saville  Kent  found  a new 
polyzoon  in  the  Victoria  Docks,  London,  and  named  it  Vic- 
tor ella  pavida.  This  was  growing  on  the  hy droid  Cordylophora 
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lacustris.  I have  not  yet  heard  that  it  has  been  found  in  any 
other  habitat  or  at  any  other  time.  I have  had  access  to 
waters  where  Cordylophora  is  invariably  to  be  found  but  have 
never  yet  seen  it.  Another  polyzoon  not  yet  found  in  this 
country  nor  on  the  continent  is  Potsiella,  a very  diminutive 
but  attractive  form.  This  is  the  one  species  to  be  found  in 
running  streams, 

From  what  I can  learn  both  from  American  and  continental 
correspondents  the  British  freshwater  polyzoa  are  unique  for 
luxuriance  of  growth.  There  is  no  better  work  on  polyzoa 
than  Allmans  monograph  issued  by  the  Ray  Society  and  often 
obtainable  at  a low  price  : although  not  a modem  work 

it  is  a safe  guide.  The  marine  species  far  outnumber  those 
from  freshwater  and  Hinck’s  great  work  is  absolutely  necessary 
to  a proper  understanding  of  them. 

All  freshwater  polyzoa  require  some  plant  or  other  on  which 
to  obtain  a foothold,  although  two  or  three  forms  make  use  of 
whatever  stable  surface  presents  itself.  For  instance  Plunia- 
tella  repens  will  creep  over  submerged  stones  and  other  firm 
objects  in  addition  to  one  or  other  of  the  regular  water-plants 
such  as  the  broad  leaves  and  the  leaf  stalks  of  the  water-lily. 
Cristatella  mucedo,  the  only  light  loving  member  of  this  group 
delights  to  sun  itself  on  the  water-lily  and  I have  seen  both 
leaves  and  leaf-stalks  all  but  enveloped  by  this  translucent 
creature.  Lophopus  crystallinus,  however,  is  most  prone  to 
promiscuous  attachments.  I have  seen  it  on  most  of  the  larger 
water-plants  and  one  season  found  the  long  trailing  growths  of 
a Potomageton  literally  crowded  with  it  and  giving  an  impres- 
sion of  ropes  of  living  pearls.  It  will  also  cover  stones,  shells, 
submerged  sticks  and  straws,  sunken  posts  and  even  the  keel 
of  a ferry-boat.  Other  forms  such  as  Fredericella  sultana 
and  Paludicella  Ehrenbergii  are  found  on  the  water-moss 
Fontinalis,  while  Plumatella  fungosa  attaches  itself  to  sub- 
merged willow  and  alder  roots.  No  doubt  freshwater  polyzoa 
originally  existed  as  marine  forms  and  gradually  adapted 
themselves  to  freshwater  thereby  increasing  their  luxuriance 
of  form  and  general  beauty  in  a process  probably  occupying, 
ages.  The  marine  forms  contain  a much  larger  number  of 
species  but  are  not  to  be  compared  in  beauty  to  the  inhabitants 
of  our  ponds,  rivers  and  streams. 
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An  important  joint  article  on  the  so-called  insectivorous 
water  plant  Utricular ia  or  bladderwort  by  the  late  Mr.  W.  H. 
Burrell  and  Mr.  W.  G.  Clarke,  appeared  in  Vol.  IX,  1911  of  the 
Society’s  Transactions  pp.  263-268.  The  notes  b}^  these 
two  fine  botanists  speak  of  the  luxuriance  and  abundance  of 
some  two  or  three  species.  I once  went  botanising  with  these 
two  gentlemen  and  was  astonished  at  the  facility  with  which 
they  discovered  and  described  various  rare  mosses  and  plants. 
We  found  a fine  growth  of  bladderwort  at  Longmoor  Point, 
Sutton  Broad,  where  Sir  Eustace  and  Mr.  Robert  Gurney 
maintained  a laboratory,  then  open  to  working  Naturalists. 
I have  made  special  references  to  Utricularia  because  of  the 
minute  fauna  it  entraps  and  absorbs  within  its  lethal  chambers, 
such  as  rotifers,  water-fleas  and  other  small  animals,  whose 
horn-like  carapaces  are  found  within  the  bladders  after  the 
soft  parts  have  been  dissolved. 

The  list  on  the  following  page  shows  the  habitats  and 
occurrence  of  freshwater  Polyzoa  in  Norfolk  waters. 


HABITATS  AND  OCCURRENCE  OF  FRESHWATER  POLYZOA  AND  HYDROZOA  IN  NORFOLK  WATERS. 
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N.B.- — The  polyzoa  are  chiefly  found  on  the  following  water  plants,  viz.  : — anacharis,  potomagetons,  water  lilies, 
reeds  and  rushes,  Ceratophyllum  (hornwort),  also  Fontinalis  river  moss,  submerged  branches  of  willows  and 
alders)  : hydra  and  cordylophorea  on  decaying  reeds  and  rushes,  the  latter  on  stems  and  leaves  of 
potomagetons. 
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NORFOLK  SEA  FLOODS. 

GENERAL  EFFECTS  OF  THE  FEBRUARY  1938  FLOOD 

SEEN  IN  1942. 

By  Anthony  Buxton. 

I was  doubtful  whether  to  continue  this  series  of  articles, 
but,  so  far  as  I know,  no  other  record  is  available  and  it  seems 
that  some  account  should  be  published.  Moreover  certain 
experiments  have  been  made  this  year,  which  seem  to  me  of 
more  than  passing  interest,  and  therefore  worth  relating : 
they  have  incidentally,  a bearing  on  some  of  the  remarks  in  the 
President’s  address. 

As  stated  in  the  first  paragraph  of  last  year’s  account,  the 
Ministry  of  Agriculture  has,  on  the  request  of  the  Norfolk  Relief 
Committee  generously  granted  a further  £1,800  for  improving 
drainage  in  the  flooded  area  and  this  money  has  been  spent 
in  bottomfying  more  dykes.  The  effect  of  this  work  will,  it 
is  hoped,  be  apparent  after  next  winter.  In  addition  the  Internal 
Drainage  Boards  have  requested  all  owners,  whose  dykes  have 
been  bottomfyed  but  who  have  not  since  drawn  those  dykes, 
to  do  so  at  the  earliest  possible  moment,  in  order  to  obtain  the 
greatest  possible  benefit  to  their  land  from  the  improved  drain- 
age. 

If  this  work  is  properly  kept  up  it  must  have  a beneficial 
effect  and  produce  better  drainage  than  existed  before.  But 
it  is  no  use  pretending  that,  even  with  all  the  improvements 
made,  the  drainage  is  good.  The  pace  of  recovery  as  stated 
last  year  is  at-  least  three  times  as  slow  as  the  Dutch  consider 
normal  and  that  is  no  doubt  because  Dutch  drainage  is  at  least 
three  times  as  good  as  ours.  There  has  still  been  no  real  test 
of  the  defences,  but  everyone’s  hats  should  go  off  to  Mr.  Mobbs 
for  the  groins  he  erected  : thanks  to  them  the  beach  is  much 
improved  in  the  area  where  the  groins  are  situated  and  to  the 
North  of  them.  To  the  South  of  the  groins,  however,  as  I 
understand  always  happens  on  this  coast,  the  beach  is  in  a 
bad  state,  and  in  places  there  the  sandhills  are  very  narrow 
and  weak.  In  my  opinion  there  is  danger  of  a breach  here. 
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Salinity. 


The  drop  in  salinity  during  the  winter  of  1941 — 42  has  again 
been  disappointing,  and  my  theory,  which  may  or  may  not  be 
correct,  is  that  having  reached  a certain  point  of  drop  in  salinity 
we  get  little  or  no  further  because  neither  our  pumps  nor  our 
dykes  are  deep  enough.  We  can  get  the  salt  out  from  a certain 
depth,  but  there  is  still  plenty  of  salt  below  that  depth,  which 
will  not  wash  out  owing  to  lack  of  fall  from  the  soil  to  the  bottom 
of  the  dykes,  and  this  salt  of  course  rises  to  the  surface  with 
evaporation  in  hot  weather  in  the  summer.  This  autumn, 
however,  for  the  first  time  since  the  flood,  the  red  colour  in  the 
water,  even  after  hard  pumping,  has  almost  ceased. 

I he  samples  all  taken  at  Horsey  Mill  intake  and  always  at 
the  end  of  a day’s  pumping  show  the  following  results 

(No  samples  were  taken  in  January  and  February  owing  to 
frost.) 


Date. 

Salinity 

Nov.  5th,  1941... 

•••  S°/o o 

Nov.  24th,  1941 

...  6.5o°/oo 

Dec.  16th,  1941 

...  5.027,* 

March  2nd,  1942 

...  5.65  "/oo 

March  23rd,  1942 

...  4.52  °/oo 

May  4th,  1942  ... 

...  7.60°/„ 

Sept.  22nd,  1942 

...  4.65°/oo 

Nov.  14  th,  1942 

• * * / oo 

Nov.  22nd,  1942 

...  4.15°/00 

Dec.  12th,  1942 

5°/oo 

★ 

7.27  inches  of  rain  fell 
between  Sept.  22  and 
Nov.  14,  1942.  Of  this 
amount  5.28  inches  fell 
between  Oct.  2 1 and  Nov. 
6.  Nov.  14  was  the 
first  date,  after  this 
particularly  wet  spell,  on 
which  the  water  in  the 
dykes  could  be  reduced 
by  primping  to  the  low 
level,  at  which  all  samples 
are  taken. 


Timber. 

The  process  of  re-sprouting  from  the  stem  has  continued 
among  the  silver  birches  that  show  any  signs  of  life,  and  a few 
horse  chestnuts  at  what  was  high  water  mark  of  the  flood  have 
repeated  their  queer  performance  of  putting  out  a few  shoots 
whose  leaves  afterwards  wither,  but  this  year  they  withered 
much  more  slowly.  More  re-planting  of  white  willows  has 
been  done  by  the  County  Council  on  the  Horsey-Somerton 
Road.  Even  this  summer  a great  many  of  the  willows  have 
died  at  the  Somerton  end  of  the  road.  The  willows  are  planted 
on  the  edge  of  the  road  in  what  is  probabty  the  best  drained 
portion  of  the  whole  area,  for  all  the  washings  of  rain  water  off 
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the  road  pour  through  the  soil  into  the  deep  dykes  on  either 
side.  It  is  probably  several  years  too  early  to  attempt  re- 
planting anywhere  else  in  the  salted  area.  We  are  all  indebted 
to  the  County  Council  for  a public  demonstration,  that  anyone 
can  see  from  the  road,  of  when  it  is  and  when  it  is  not  worth 
re-planting. 

The  order  of  resistance  to  salt  of  trees  and  shrubs  (starting 
with  the  most  and  ending  with  the  least  resistant)  seems  to  be 
roughly  as  follows  : tamerisk  (easily  top)  tea  plant,  crab  apple, 
black  sallow,  turkey  or  bushy  cupped  oak,  more  resistant  than 
British  oak,  broom,  silver  birch,  myrobella  plum,  belladonna 
(deadly  nightshade),  poplar,  apple,  (I  have  no  evidence  about 
pear,  but  it  is  said  to  be  more  resistant  than  apple),  bramble, 
lilac,  privet,  wild  rose,  macrocarpa,  thorn,  raspberry,  goose- 
berry, black  and  red  currant,  horse  chestnut,  conifers,  willow 
and  osier,  rhododendron,  lime,  alder,  beech,  ash.  The  merest 
smell  of  salt  is  enough  for  ash. 

Vegetation. 

The  grass  on  the  marshes  made  very  poor  growth  in  the 
spring  of  1942,  but  I put  this  down  to  East  wind  rather  than  to 
salt,  for  the  growth  of  grass  near  the  coast  was  much  less  than 
the  growth  inland.  Nevertheless  it  was  disappointing  to  find 
in  a few  places  that  a very  little  samphire  (edible  seaweed) 
was  still  alive  in  grups  in  the  marshes  at  Horsey  in  the  summer 
of  1942.  Round  the  samphire  and  in  other  low  places  as  well 
there  was  still  a certain  amount  of  sea  spurrey  and  orach,  sure 
signs  of  salt.  While  on  drainage  work  in  the  Parish  of  Waxham, 
where  the  drainage  is  inferior  to  that  at  Horsey  and  Somerton, 
I came  across  a marsh  just  East  of  Waxham  Cut,  on  which 
recovery  was  two  or  three  years  behind  that  at  Horsey  and 
Somerton,  in  fact  recovery  had  barely  started.  On  it  was  a 
good  healthy  crop  of  edible  seaweed  and  other  maritime 
plants  in  the  summer  of  1942  (over  4 years  after  the  flood) 
and  the  place  looked  more  like  a salting  than  an  inland  marsh. 

It  w’as  a bad  year  for  reed  everywhere,  and  particularly  so 
in  those  marshes,  where  the  dykes  have  not  been  bottomfyed 
and  where  accordingly  recover}7  is  backward.  Black  sallow, 
bramble,  yellow  iris  and  water-liles  have  all  increased.  Deadly 
nightshade  has  thrived  along  certain  dykes  as  it  did  during 
the  last  two  summers.  Pin  rush  is  still  rampant  where  it 
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can  find  enough  salt,  and  common  rush  is  still  absent  except 
for  a very  few  clumps  in  isolated  places.  Marsh  sowthistle 
has  again  extended  its  range  but  giant  spearwort  has  never 
reappeared.  I he  salt-loving  fungus  Hebeloma  mesophaeum 
has  almost  disappeared. 

Marshes  are  much  improved,  particularly  where  surface 
draining  has  been  undertaken.  Here  areas  which  were  bare 
or  covered  with  orach  and  sea  spurrey  are  now  green  with 
grass.  One  particular  marsh  which  last  summer  consisted 
mainly  of  very  short  reed  and  sea  spurrey  is  now  almost  entirely 
covered  with  grass,  although  of  poor  quality.  Another  marsh 
w hich  seemed  in  a hopeless  condition  last  year  is  at  last  showing 
signs  of  recovery. 

Last  year  generally  speaking  it  was  true  to  say  that  it  was 
worth  while  cropping  three-quarters  of  the  way  down  the  slope 
to  marsh  level.  In  this  flat  country  slope  seems  an  exaggerated 
term  for  it  is  hardly  visible  to  the  eye,  but  all  the  same  a slope 
exists.  1 his  year  in  places,  but  only  in  places,  crops  have  been 
good  right  down  to  marsh  level.  Two  fields  of  wheat,  for  in- 
stance, at  Horsey  looked  as  good  at  midsummer  at  their  lower 
ends  as  at  their  upper,  but  the  ears  on  the  lower  ground 
were  smaller  : these  are  fields  which  were  entirely  covered  by 
the  sea. 

Does  this  mean  that  it  would  now  be  safe  and  worth  while 
to  plough  up  marshes  that  were  covered  by  the  sea  and  try  to 
grow  corn  on  them  ? If  our  drainage  were  better  and  deeper 
I should  say  yes  as  regards  certain  marshes,  provided  ploughing 
did  not  go  deeper  than  the  level  to  which  recovery  of  the  soil 
has  taken  place.  But  in  any  case  I feel  that  it  would  be  unwise 
to  attempt  it  anywhere  without  extensive  and  careful  sampling 
in  the  spring  according  to  what  the  Dutch  call  their  A.B.C. 
method  for  discovering  the  amount  of  salt  in  the  water  in  the 
soil.  I am  told  that  it  is  difficult  to  bury  the  rubbish  and  get 
a good  seed  bed,  unless  the  land  is  ploughed  to  a depth  of  about 
6 inches.  Has  the  soil  texture  recovered  down  to  that  depth  ? 
If  not  such  ploughing  might  do  permanent  harm. 

An  inspection  made  early  in  October,  1942,  made  me  think 
that  there  are  some  marshes  where  recovery  has  reached  that 
depth,  but  for  corn  growing  on  the  marshes  water  should  be 
kept  dead  low  in  the  dykes  in  summer  as  well  as  in  winter,  and 
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when  that  is  done  cattle  grazing  on  adjoining  marshes  cross 
dykes  and  wander  anywhere.  The  only  answer  to  that  is  wire 
and  strong  posts,  which  constitutes  a terrible  problem. 

New  Experiments. 

Such  are  the  conditions  as  I see  them  under  which  two  very 
bold  and  interesting  experiments  have  been  made. 

In  the  summer  of  1942,  Mr.  H.  P.  Neave  bought  the  marshes 
lying  between  Waxham  Cut  and  the  Hickling  Wall  and  bounded 
on  the  South  by  the  wall  of  Brayden  marshes.  The  area  was 
covered  by  the  sea  flood  in  1938  and  except  for  the  main  dykes 
belonging  to  the  Drainage  Board,  which  were  bottomfyed 
under  the  Flood  Relief  Committee’s  Scheme,  no  private  dykes 
had  been  cleaned  in  the  area  for  years  before  or  after  the  flood. 
In  fact  the  area  had  lain  for  years  entirely  derelict ; no  reed 
or  grass  had  ever  been  cut  or  grazed  and  no  private  dykes 
had  ever  been  drawn. 

Moreover,  the  drainage  of  the  Waxham  area  is,  and  always 
has  been,  notoriously  bad.  The  pumping  station  is  near  the 
wrong  end  and  in  my  opinion  on  the  wrong  side  of  Waxham 
Cut,  and  most  of  the  water  has  to  come  a great  distance  and 
through  trunks  under  the  Cut  which  cause  obstruction  to  the 
flow  of  water  to  the  pumping  station.  Naturally,  therefore, 
recovery  at  Waxham  has  been  slower  than  at  Horsey  and 
Somerton  and  particularly  slow  in  the  area  bought  by  Mr. 
Neave. 

In  June  1942,  Mr.  Neave  set  fire  to  these  marshes  and  the 
fire  catching  the  turf,  as  fires  lit  in  the  summer  constantly  do 
in  this  type  of  country,  burnt  for  months.  I know  a marsh 
at  Horsey  on  which  has  been  a bare  space  free  of  all  vegetation 
ever  since  I have  been  there.  This  bare  space  is  the  result 
of  a fire  lit  thirty  years  ago. 

At  the  end  of  July  the  turf  on  Mr.  Neave’s  land  was  still 
burning  on  both  banks  of  the  main  dyke  which  carries  all  the 
water  of  Waxham  parish  to  the  pump  ; much  of  the  burnt 
earth  had  fallen  into  the  dyke  and  its  banks  had  practically 
ceased  to  exist  for  they  had  become  heaps  of  cinders.  Worse 
still,  the  fire  had  burnt  the  turf  on  the  surrounding  walls,  for  a 
comparatively  small  area  on  the  wall  of  Waxham  Cut  and  the 
wall  of  Brayden  Marshes,  but  for  a long  distance  on  the  Hick- 
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ling  wall,  some  of  which  was  still  burning  in  September.  In 
fact,  owing  to  the  fire  the  Hickling  wall  has  ceased  to  exist. 

These  walls  protect  this  low  lying  area  from  the  water  in  the 
high  level  system  of  Waxham  Cut  and  Brayden  Marshes  and 
from  the  water  in  the  low  level  system  in  the  Hickling  area  to 
the  West.  Until  therefore,  the  damage  caused  by  the  fire  to 
these  walls  is  repaired  by  digging  out  the  burnt  earth  and 
replacing  it  with  sound  soil,  the  walls  will  leak  like  a sieve 
and  the  whole  area  be  flooded  at  every  high  tide.  Also,  unless 
the  main  dyke  is  thoroughly  repaired,  water  will  not  get  to  the 
pump.  This  work  is  now  being  done  but  floods  may  come 
before  it  is  completed. 

Immediately  after  the  lighting  of  the  fires,  ploughing  to  a 
minimum  depth  of  12  inches  which  in  places  brought  sand  to 
the  surface  was,  with  the  approval  of  the  Minister  of  Agricul- 
ture, started  on  the  area.  Mr.  J.  C.  Mann,  an  official  of  the 
Norfolk  Agricultural  Committee,  Mr.  Bassett  Hornor  and  I 
were  specially  warned  during  our  trip  to  Holland  by  the  Dutch 
against  ploughing  below  the  level  at  which  the  soil  had  re- 
covered from  the  effect  of  the  salt  and  a farmer  who  had 
ploughed  a plot  of  land  in  1917  in  the  Anna  Paulowna  polder, 
flooded  in  1916,  told  us  that  recovery  on  that  plot  had  not  begun 
for  5 years  and  was  not  complete  23  years  after  he  had  ploughed, 
although  the  rest  of  his  land,  thanks  to  good  drainage,  had 
recovered  quickly.  Mr.  Neave’s  ploughing  seems  to  me 
roughly  parallel  with  this  Dutch  farmer's  ploughing,  for 
although  Mr.  Neave’s  work  has  not  been  done  until  the  fourth 
summer  after  the  flood,  the  drainage  of  the  land  in  question  is 
so  inferior  to  that  of  the  Anna  Paulowna  polder,  that  our 
fourth  year  seems  to  me  to  almost  correspond  with  their  first 
year  after  sea  flood. 

Mr.  Neave’s  experiment  is  a direct  flaunting  of  Dutch  advice, 
and  we  are,  I think,  all  indebted  to  him  for  giving  a public 
demonstration,  which  will  allow  everyone  to  see  whether  or 
not  the  Dutch  are  right.  The  Catchment  Board  is  setting  to 
work  on  the  dykes  and  is  certainly  making  a good  job  of  them, 
but  the  ploughing  has  been  done  before  the  dykes  have  been 
tackled,  in  fact  before  the  drainage  has  been  improved,  whereas 
the  Dutch  would  say  that  the  drainage  must  be  tackled  first 
and  then  that  ploughing  must  only  be  undertaken  to  a depth 
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at  which  recovery  has  already  occurred.  In  any  case  it  is 
most  important  that  the  experiment  should  have  a fair  chance, 
and  it  will  not  have  a fair  chance  unless  the  damage  to  the 
walls  and  to  the  main  dyke  caused  by  the  fire  lit  by  Mr.  Neave 
is  repaired  before  the  first  high  tide  which  may  occur  at  any 
time. 

In  July  I got  into  conversation  with  one  of  the  men  who  was 
ploughing  this  land  with  a tractor.  My  last  question  was 
" Have  you  seen  a worm  ? ” “ Well  ” he  said,  “ that’s  a rum 

thing  you  askin’  that  question.  I remarked  to  my  mate  only 
yesterday,  with  all  this  hair  ploughin’  I Kent  seen  a one.” 
That  gives  the  salt  situation  with  some  clarity  and  in  my  opinion 
the  worms  are  right  and  the  Minister  of  Agriculture  and  Mr. 
Neave  are  wrong. 

After  ploughing,  some  of  these  marshes  were  sown  with 
grass  and  some  also  with  linseed.  The  weather  was  very  wet 
and  cold  in  July  and  the  grass  was  growing  fairly  well,  while  the 
linseed  looked  short  but  healthy  except  in  the  lower  parts  of 
the  marshes  where  it  was  yellow,  if  it  had  come  up  at  all. 
Neither  of  them  had  then  had  to  contend  with  a hot  spell  bring- 
ing the  salt  to  the  surface.  The  linseed  subsequently  failed  and 
was  reaped,  but  the  grass  appears  to  have  got  a hold,  although 
there  is  a great  deal  of  silver  weed  which  is  a lover  of  salt. 
There  is  also  much  marsh  pennywort  (Hydrocotyle  vulgaris) 
an  acid  lover,  and  no  doubt  able  to  exist  because  of  the  peat. 
Of  course  the  war  makes  immediate  results  important,  but  the 
real  point  of  interest,  will  be  the  state  of  the  land  5,  10,  20,  30, 
etc.  years  hence — after  that  ploughing. 

The  other  experiment  is  Mr.  W.  A.  Alston’s  at  Martham 
Holmes,  a farm  which  he  acquired  in  February,  1940,  two  years 
after  the  sea  flood.  As  the  name  Holmes  implies,  the  farm 
buildings  are  on  a low  mound  and  the  ground  slopes  away  in 
every  direction  from  the  mound  down  to  marsh  level.  About 
35  acres  of  the  mound,  including  the  buildings,  were  left  high 
and  dry  as  an  island  by  the  flood.  The  artificial  drainage  of 
this  area  as  a whole  has  been  distinctly  bad,  but  there  is  good 
natural  drainage  from  the  mound  in  the  centre  down  to  marsh 
level.  I hanks  mainly  to  Mr.  Alston  a new  electric  drainage 
plant  is  now  being  installed.  Mr.  Alston’s  objective,  as  he  told 
me  himself,  is  good  grass — grass  that  will  fatten  stock  and 
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not  merely  keep  them  alive— and  he  is  not  worrying  about  the 
catch  crops  he  obtains  in  cleaning  the  land  for  grass.  In  the 
spring  of  1940  he  ploughed,  to  a depth  of  6 inches,  64  acres 
above  and  just  below  high  water  mark  of  the  flood,  i.e.  on  the 
central  mound.  He  sowed  barley  and  obtained  quite  good 
crops  on  the  higher  land.  When  I saw  this  land  in  1942  there 
"ere  good  crops  of  oats  and  hay  with  plenty  of  clover  in  it. 
In  the  spring  of  1941  he  widened  his  operations  in  every 
direction  and  ploughed  42  more  acres  on  rather  lower  land,  ail 
of  which  had  lain  under  the  sea  flood.  He  sowed  barley  and 
linseed  on  this  land,  and  told  me  that  the  barley  crop  that  year 
was  poor  and  that  he  only  got  4 cwt.  of  linseed  per  acre, 
whereas  he  reckoned  14  cwt.  per  acre  a good  crop.  There  was 
so  much  rubbish  and  the  crop  was  so  poor  on  much  of  this  land 
that  he  ploughed  the  crop  in. 

In  April  1942  he  ploughed  again  and  sowed  with  lirjseed. 
and  oats.  The  crops  on  this  lower  land  in  July,  1942 
looked  extremely  bad.  In  the  lows  there  was  practically 
nothing  and  where  linseed  had  come  up  at  all  it  looked  yellow 
and  unhealthy.  I found  some  samphire  on  an  adjoining 
marsh  and  the  cropped  area  was  full  of  orach  and  silver  weed, 
both  of  which  plants  like  salt.  Some  of  the  lows  had  the  appear- 
ance and  consistency  of  a hard  tennis  court  lying  under  water  ; 
the  soil  was  cracked  in  every  direction  so  that  it  looked  like  a 
tesselated  pavement.  This  is  typical  of  soil  that  has  been 
injured  by  salt.  The  weather  had  been  wet  and  cold  at  this 
time  so  that  salt  was  not  visible  on  the  surface,  but  the  plant 
life  showed  that  it  was  there  in  abundance. 

In  July  1942  he  was  ploughing  to  a depth  of  6 inches  still 
further  out  from  the  centre  on  the  very  lowest  land,  and  we 
examined  the  soil.  Down  to  a depth  of  3 inches,  except  in  the 
lowest  portions,  the  soil  had  broken  up  fairly  well  and  , felt 
powdery,  but  at  a depth  of  from  3 to  6 inches  it  was  in  solid 
putty-like  lumps,  and  where  these  had  dried  they  were  so 
caked  that  they  were  hard  to  break.  Here  there  was  no  give 
in  the  soil  and  it  was  tiring  to  walk  on  it.  I told  Mr.  Alston 
that  I was  afraid  he  had  gone  too  deep  too  soon  and  had 
ploughed  below  the  level  to  which  recovery  ha$i  reached.  He 
replied  “ Well  you  get  kind  of  impatient  and  can’t  wait.” 
Everyone  who  has  had  any  experience  of  land  affected  by  salt 
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will  sympathise  with  this  feeling,  but  I think  it  pays  to  wait 
and  am  nervous  about  the  lasting  effect  of  this  ploughing  before 
the  improvements  in  drainage  have  been  instituted  and  had  a 
chance  to  take  effect  after  winter  rain. 

I walked  over  Mr.  Alston’s  land  again  in  the  first  week  of 
October,  1942,  when  most  but  not  all  of  the  crops  on  the  lowest 
marshes  had  been  cut.  There  was  rather  a poor  crop  of  oats 
and  linseed  with  a large  admixture  of  thistles.  In  the  lows 
there  was  practically  no  crop  and  they  were  full  of  orach  and 
sea  spurrey.  The  marshes  ploughed  for  the  first  time  in  the 
summer  of  1942  showed  a heavy  growth  of  thistles  with  orach 
and  sea  spurrey  in  the  lows. 

My  past  records  show  that  the  state  of  these  marshes  in 
1942  corresponds  exactly  with  the  state  of  the  Horsey  and 
Somerton  marshes  in  1940.  They  are  therefore  two  years 
behind  in  recovery;  due  of  course  to  their  inferior  drainage, 
which  should  now  be  improved  by  the  electric  engine  just 
installed.  Mr.  Alston  intends  to  put  on  a heavy  dressing  of 
chalk  or  lime,  but  the  Dutch  informed  us  that  it  will  not  have 
its  full  effect  until  the  salt  is  washed  out. 

In  what  had  been  a carr  which  the  sea  just  covered  in  1938, 
killing  both  trees  and  bushes,  Mr.  Alston  planted  in  1940, 
poplars,  rhododendrons  and  other  shrubs.  The  poplars  had 
grown  well  in  practically  every  case,  but  the  rhododendrons 
and  other  shrubs  had  either  died  or  were  still  very  dwarfed  and 
unhappy  in  July,  1942. 

Mr.  Alston’s  land,  with  its  very  simple  configuration  of 
a low  mound  and  gentle  slopes  in  every  direction  down  to  the 
lowest  levels,  is  an  absolute  museum  for  the  student  of  sea 
flood  and  its  effects.  On  it  are  demonstrated  the  quick  recovery 
of  the  land  with  a good  slope  and  natural  drainage  and  the 
exact  reverse  on  the  low  land  with  no  fall  and  a very  inferior 
artificial  drainage.  I am  much  indebted  to  Mr.  Alston  for  the 
information  he  so  freely  gave  and  for  the  most  instructive 
inspection  which  he  and  I made  together. 

The  results  on  Mr.  Alston’s  land  and  on  marshes  owned  by 
the  County  Council  on  the  Somerton-Horsey  Road,  which 
were  given  very  shallow  cultivation  and  re-seeded  in  1940, 
lead  me  to  the  conclusion  that  the  course  here  followed 
is  the  safest  and  best.  Further,  that  it  is  not  advisable  to  do 
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even  this,  where  drainage  has  not  first  been  improved,  and 
where  maritime  plants  are  still  growing.  In  any  event 
these  two  experiments  are  of  great  interest  to  all  scientists, 
whether  agricultural  or  not. 

Mammals,  Birds,  Reptiles,  Fish,  Insects. 

I here  is  nothing  that  seems  worth  recording  about  mammals 
which  can  be  set  down  to  salt  conditions.  In  regard  to  birds, 
cuckoos  have  completely  re-established  themselves  in  the 
marshes.  There  were  rather  less  yellow  wagtails  in  1942  than 
in  previous  years  since  the  flood,  but  still  many  more  than 
before  the  flood.  I consider  that  this  increase  has  been  due  to 
some  insect  that  likes  salt  plants  and  that  this  year’s  slight 
decrease  is  due  to  recovery  and  consequent  diminution  of 
maritime  plants  and  the  insects  that  thrive  on  them.  Sedge 
warblers  and  grasshopper  warblers  have  increased  slightly, 
but  water  rails  are  still  almost  entirely  absent  in  the  summer. 

l'he  weed  which  diving  ducks  like  had  still  not  returned  in 
sufficient  quantity  to  attract  them  in  the  winter  of  1941-42, 
but  it  was  evident  then  and  in  the  summer  of  1942  that 
there  is  plenty  of  the  weed  that  attracts  swans  both  wild  and 
tame  and  also  wigeon.  No  mute  swans,  however,  bred  on 
Horsey  Mere  although  they  fed  there,  which  presumably  means 
that  the  weed  required  by  young  cygnets  has  not  returned. 
Weed  of  many  kinds  is  now  rampant  in  the  Mere,  but  it  remains 
to  be  seen  whether  the  kinds  beloved  of  diving  duck  are  present.* 

Frogs  and  toads  certainly  succeeded  in  breeding  in  some 
parts  of  the  salted  area.  Worms  are  making  very  slow  progress 
outwards  from  high  water  mark.  Adders  seem  mainly  confined 
to  the  warren  which  was  not  covered  by  salt  water,  but  a number 
were  seen  on  Mr.  Neave’s  marshes. 

As  regards  fish,  there  has  certainly  been  an  increase  in 
rudd  and  probably  in  all  fish.  More  pike  have  been  seen  but 
they  all  seem  to  be  small.  I have  not  yet  heard  of  the  capture 
of  a tench  since  the  flood. 

1 he  most  remarkable  recovery  of  the  year  has  been  made  by 
swallowtail  butterflies.  Last  summer  if  there  was  anv  increase 
it  was  very  slight  ; this  summer  with  one  bound  the  swallow- 
tails are  back  in  full  force,  and  literally  swarmed  throughout 
June,  and  plenty  of  their  caterpillars  were  found  at  the  end 
of  July. 


*At  the  end  of  November,  1942,  for  the  first  time  since  the  flood,  pochard 
and  other  divers  found  the  weed  they  required  at  the  point  where 
Waxham  cut  enters  the  mere. 
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VI 

WILD  BIRD  PROTECTION  IN  NORFOLK  IN  1942 
Report  of  the  Committee 

The  Council  has  pleasure  in  presenting  its  Report  on  this 
branch  of  the  Norfolk  Naturalists  Trust’s  work — the  fourth 
under  war-time  conditions. 

It  is  grateful  to  the  many  subscribers  who  continue  to 
support  it  so  generously,  and  to  those  who  have  felt  unable 
to  do  so  as  the  pace  of  the  war  has  quickened,  it  extends  a hope 
that  they  will  reconsider  the  needs  of  the  Trust  when  happier 
days  return. 

Norfolk  by  reason  of  its  geographical  position  has  suffered 
from  the  physical  effects  of  the  war  as  much  as  any  county, 
and  for  this  reason  it  is  particularly  cheering  to  be  able  to 
report  the  acquisition  by  the  Trust  of  two  new  properties  in 
Breckland,  one  mainly  through  the  generosity  of  one  of  its 
life  members,  and  the  other  as  a gift  from  the  late  Mrs.  Rich 
of  Wretham  Hall.  These  brecks  will  form  oases  of  natural 
heath  in  the  great  conifer  forests  fast  growing  up  in  the  district, 
and  both  will  eventually  be  established  as  sanctuaries  for 
the  birds  which  make  them  their  breeding  haunts. 

The  beautiful  photographs  of  barn  owls  and  marsh  harriers 
illustrating  this  report  were  taken  by  Mr.  Hosking  at  Hickling. 
The  Council  is  grateful  to  him  for  lending  them  to  the  Trust 
for  this  purpose. 

The  following  notes  on  Scolt  Head  and  Cley  are  taken  from 
the  watcher’s  diary.  They  are  incomplete  because  owing 
to  Bishop’s  absence  in  H.M.  Navy,  Charles  Chestney  has  for 
the  past  two  years  divided  his  time  between  the  two  places. 

Few  people  in  Norfolk  now  have  time  for  systematic  bird 
watching  and  it  has  always  been  the  practice  in  this  report  only 
to  give  information  from  sources  known  to  be  completely 
reliable. 

SCOLT  HEAD  ISLAND 

Bitterly  cold  weather  with  persistent  wind  from  the  north 
and  frequent  snow  storms  was  experienced  from  the  end  of  the 
first  week  in  January  until  the  end  of  the  first  week  in  March. 
Waders  had  a bad  time  owing  to  the  freezing  of  the  mud  in  the 
creeks  as  soon  as  the  tide  left  it  uncovered.  Mallard  and 
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wigeon  all  left  and  only  a few  diving  ducks  remained  in  the 
harbour. 

During  this  time  rats  infested  the  shore  feeding  on  the 
mussels  and  dead  seals  washed  up  on  the  tide-line,  and  Chestney 
was  kept  busy  trapping  them,  and  many  stoats  as  well. 

On  January  6th  the  strong  north-westerly  wind  forced  up 
a very  high  tide  which  completed  the  breach  in  the  western 
end  of  the  island,  and  subsequent  erosion  has  washed  away  all 
of  the  old  ternery. 

Chestney  was  not  able  to  spend  much  time  at  Scolt  Head 
during  the  early  part  of  the  year,  for  reed-cutting  at  Clev  made 
it  necessary  for  him  to  be  there  during  the  greater  part  of 
January,  February  and  March. 

The  following  birds  were  noted  in  his  diary  on  the  few  days 
which  he  spent  on  the  island  during  the  winter  months. 

Long-tailed  duck. — Several  of  these  were  seen  in  the  harbour 
during  January  and  the  beginning  of  February.  One  was  a 
full-plumaged  drake. 

Brent  goose. — Large  numbers  collected  in  the  creek  during 
January,  most  of  which  stayed  until  the  beginning  of  April. 
A few  remained  until  the  end  of  May  and  two  were  noted  on 
June  6th — probably  “ pricked  ” birds. 

Shore-lark. — Small  parties  were  noted  between  January  6th 
and  March  2nd  when  twenty-seven  were  counted. 

Snow-bunting. — Large  flocks  of  these  stayed  on  the  island 
until  the  middle  of  March.  On  one  occasion  a party  of  them 
was  seen  feeding  on  a stubble  field  behind  the  village. 

Smew. — Two  red-headed  birds  were  in  the  creek  on  February 
2nd. 

Merlin. — During  January  three  were  seen  on  two  occasions 
on  the  island.  Two  were  also  noted  on  May  10th. 

Hen-harrier. — Two  were  seen  several  times  between  the  end 
of  January  and  the  end  of  March.  One  was  a particularly 
noticeable  grey  bird. 

Short-eared  owl. — Five  of  these  were  flushed  on  the  island 
on  January  10th,  a very  cold  snowy  day. 

Magpie. — A single  bird  was  in  the  plantation  in  House  Hills 
on  February  7th.  This  is  a rare  visitor  to  the  island  and  has 
been  noted  there  only  once  before. 
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Velvet  Scoter. — Two  of  these  were  seen  in  the  creek  by  the 
writer  on  March  15th. 

The  overlapping  of  winter  with  summer  birds,  usually  so 
noticeable  in  April,  was  later  in  Norfolk  this  year.  On  May 
2nd  the  first  ringed-plover’s  nest  was  found  and  there  were 
bar-tailed  godwits  on  the  shore  in  full  breeding  plumage  while 
Brent  geese  and  goldeneyes  were  still  in  the  creek  in  some 
numbers. 

The  nesting  season  was  a good  one  for  most  of  the  birds  which 
breed  on  the  island  and  particularly  for  the  Sandwich  terns. 
These  have  increased  very  much  during  the  last  two  seasons, 
and  this  summer  they  formed  five  colonies  on  the  outskirts 
of  the  dune-area  occupied  by  the  common  terns.  Fortunately 
they  were  settled  there  before  the  artillery  range  practice 
began  in  earnest,  and  although  they  rose  screaming  into  the 
air  every  time  a shell  whistled  over,  they  returned  to  their  nests 
again  very  quickly  and  the  successful  hatching  of  the  eggs 
later  on  proved  that  no  harm  had  been  done.  Other  birds 
which  nest  in  the  dunes  and  on  the  maishes  east  of  the  Hut, 
were  not  so  fortunate.  There  were  no  breeding  lapwings  on 
the  island  this  season  and  it  is  thought  that  the  gunfire  was 
responsible.  It  also  affected  the  black-headed  gulls  and  there 
were  very  few  nests  compared  with  former  years.  Mallard  and 
sheld-ducks  were  also  much  disturbed  by  the  frequent  small 
fires  in  the  dunes  which  result  from  bursting  shells,  and,  in 
consequence,  there  were  fewer  nests  than  usual. 

The  following  list  of  the  number  of  nests  of  terns  and  waders 
was  made  by  the  Watcher  who  gives  an  estimate  of  those 
which  he  had  no  time  to  count  : — 

Common  tern  about  the  usual  number 


counted 

Redshank  about  the  usual  number 

estimated. 

The  roseate  tern  does  not  appear  to  have  nested  in  Norfolk 
this  year. 


Sandwich  tern 
Little  tern  . . . 


estimated 
1042  nests 


Oyster-catcher 
Ringed  plover 


114  „ 

43  „ 

47  and  as  many  more  un- 
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CLEY  AND  SALTHOUSE 

During  the  period  of  intense  cold  in  January  and 
February  there  was  very  little  bird  life  on  the  marsh.  The 
only  open  water  was  a single  pool  in  which  there  is  a strong 
spring,  and  a few  duck  visited  this  from  time  to  time,  including 
four  goldeneyes.  Two  bitterns  were  frequently  flushed  by 
the  reed-cutters  and  apparently  found  sufficient  food  to  keep 
themselves  alive,  for  there  were  at  least  three  breeding  pairs 
later  on.  A few  reed-buntings  frequented  the  reed-beds 
where  the  cutters  were  at  work  and  found  food  there  although 
it  was  not  possible  to  see  what  they  were  eating. 

On  March  8th  the  wind  changed  to  the  south-west  and  the 
thaw  began  in  earnest  and  on  the  day  following  there  was  a 
noticeable  return  of  mallard  and  wigeon.  Ten  days  later  the 
bitterns  were  heard  grunting  but  it  was  not  until  the  26th  that 
they  were  booming  well. 

Although  the  marshes  are  spoiled  in  appearance  for  the 
time  being  by  Coastal  Defence  works  there  is  no  range  practice 
here  other  than  that  at  a target  towed  by  an  aeroplane  along 
the  coast  line.  The  birds  seem  to  have  become  accustomed 
to  this,  although  it  may  have  been  one  of  the  factors  which 
caused  the  Sandwich  terns  to  abandon  their  usual  nesting 
sites  on  Salthouse  Broad.  The  first  of  these  appeared  at 
Salthouse  on  April  4th  and  they  gradually  increased  until,  by 
the  end  of  the  month,  they  were  present  in  their  usual  numbers. 
However,  after  one  or  two  fitful  attempts  to  colonise  the 
small  islands  of  the  Broad  they  all  left  at  the  end  of  the  first 
week  in  May. 

Owing  to  the  bad  weather  early  in  the  year  the  reed  cutting 
went  on  later  than  usual  and  Chestney  was  fully  employed 
with  the  carting  and  stacking  well  into  May.  This  prevented 
him  from  looking  for  nests  on  the  marsh  but  judging  by  the 
number  of  broods  of  both  mallard  and  shovelers  seen  at  the 
beginning  of  June,  it  was  a good  average  season.  On  June 
15th  a pair  of  garganey  teal  were  seen  in  the  big  pool. 

There  were  again  three  pairs  of  bitterns  on  the  marsh  through- 
out the  breeding  season.  On  May  28th  the  Watcher  saw  one 
fly  up  to  attack  a marsh  harrier  and  concluded  that  it  had 
young  nearby. 
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In  the  late  summer  it  is  a common  sight  to  see  black-headed 
gulls  hawking  over  the  dune-areas  of  the  Norfolk  coast  for 
winged  ants,  particularly  at  Scolt  Head.  This  year  wmgec 
ants  were  seen  over  the  wheat  field  behind  the  Cley  marshes— 
the  gulls  flocked  to  it  from  all  directions  until  the  sky  above 

the  field  seemed  full  of  them. 

Signs  of  the  return  migration  were  first  noted  m the  middle 
of  July  when  the  first  green  sandpipers  arrived.  On  August 
6th  a flock  of  thirty  knot,  some  of  them  in  summer  plumage, 
were  feeding  in  the  shallows  of  Salthouse  Broad  in  company 
with  two  black-breasted  grey  plovers.  Ruffs  and  reeves 
were  present  on  the  marsh  during  August.  Among  the  duck 
which  returned  to  the  marshes  in  the  autumn  was  an  unusual 
number  of  pintails. 


blakeney  point 

For  obvious  reasons  there  has  been  no  resident  keeper  on  the 
Point  since  almost  the  beginning  of  the  war,  and  the  result 
of  the  removal  of  all  control  of  nature  is  now  becoming  \ ery 
apparent.  Black-headed  gulls  have  become  far  too  numerous, 
and  the  fact  that  their  eggs  have  been  picked  up  by  tie 
Coast  Watchers  in  the  immediate  vicinity  of  the  Point  House 
seems  to  have  resulted  in  a bigger  concentration  of  them  on 
the  ternery.  The  number  of  common  terns  nesting  this  year 
was  judged  to  be  not  more  than  half  that  of  recent  years 
and  a great  number  of  these  were  not  successful  in  rearing 
voung.  During  a visit  on  July  16th  the  writer  found  the 
ternery  strewn  with  dead  chicks  of  all  ages  and  indeed  saw 
very  few  live  ones  at  all.  Admittedly  there  is  often  a high 
mortality  among  the  young  of  the  common  terns  in  the  first 
forty-eight  hours  after  hatching,  but  many  of  these  birds 
were  well-grown  chicks.  Black-headed  gulls  by  nesting  a 
full  week  earlier  than  the  average  tern  tend  to  crowd  them 
out  of  their  usual  sites,  and  later  on  when  they  are  feeding 
their  own  young  will  peck  to  death  any  tern  chicks  within 
reach.  Sandwich  terns  by  reason  of  their  larger  size  and 
earlier  nesting  seem  better  able  to  defend  themselves  and  their 
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Hoopoe  about  to  feed  young 


WILD  BIRD  PROTECTION  IN  NORFOLK  IN  1942 


347 


young  from  the  pugnacious  gulls.  A small  colony  consisting  of 
twenty-five  nests  appears  to  have  hatched  successfully  on  the 
western  edge  of  the  ternery,  while  another  colony  of  about  the 
same  size  took  up  new  quarters  in  the  Big  Low  beyond  the 
Laboratory — the  site  usually  occupied  by  little  terns. 


BIRD  NOTES  FROM  HORSEY 
By  Major  A.  Buxton. 

After  the  prolonged  frost  the  ice  on  Horsey  Mere  on  March 
1 5th  was  rapidly  disappearing.  Swans  were  coming  and 
going  all  day  and  in  the  evening  I counted  ninety-four,  all 
whoopers  with  the  exception  of  four  mutes.  Sixteen  more 
whoopers  flew  over  from  Hickling  calling  loudly,  the  birds  on 
the  mere  answering  them.  Nearly  all  the  new  arrivals  carried 
on  in  an  easterly  direction  out  to  sea  followed  by  about  half  the 
swans  on  the  mere.  Those  left  behind  kept  climbing  on  to  the 
islands  of  ice. 

On  April  17th  I saw  a great  grey  shrike  at  Horsey.  This 
seems  rather  a late  date  for  this  bird  to  be  travelling,  for  on  the 
plain  of  Geneva  where  they  are  common,  they  generally  begin 
to  build  in  the  middle  of  April.  Another  glided  across  the  road 
a yard  or  two  in  front  of  my  car  near  Clippesby  on  October  13th. 

A hoopoe  was  feeding  on  the  east  bank  of  Waxham  Cut  on 
May  2nd,  the  first  I have  ever  seen  in  England.  Together 
with  Captain  Rampton  of  the  Berkshire  Regiment  I saw  the 
bird  near  the  same  place  twice  on  the  following  day.  My  chief 
experience  of  hoopoes  has  been  at  Geneva  where  they  pass 
through  in  considerable  numbers  in  the  middle  of  April,  and 
where  a few  stay  to  breed.  The  call  of  the  cock  is  a bored 
“ hoo-hoo-hoo  ” not  unlike  that  of  a cuckoo  in  tone.  On 
arrival  at  the  nest  both  birds  give  an  attractive  little  laugh. 
The  accompanying  photograph  was  taken  at  Geneva  where  I had 
much  entertainment  watching  the  birds  at  their  nest  in  a hole 
previously  made  by  a woodpecker. 

A wryneck — presumably  a hen,  for  it  was  silent — visited 
my  garden  early  in  May.  Two  orioles  also  passed  through  the 
Hall  garden,  one  in  the  last  week  of  May  and  the  other  in  the 


I 
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first  week  of  June.  This  year  the  garden  was  for  some  reason 
without  a single  warbler  in  June.  Normally  there  are  two  or 
three  pairs  of  willow-wrens,  four  to  six  pairs  of  garden  warblers, 
two  pairs  of  blackcaps,  a pair  or  two  of  common  whitethroats 
and  a pair  of  lesser  wdiitethroats  in  a fence  just  outside.  I 
cannot  account  for  their  absence  this  summer  and  did  not 
notice  any  lack  of  warblers  in  other  parts  of  the  county. 

We  are  still  short  of  the  usual  number  of  sedge-warblers  at 
Horsey,  but  reed-warblers  and  reed-buntings  have  never 
seemed  to  mind  the  salt  conditions.  For  the  last  two  years 
I have,  unfortunately,  not  been  able  to  hear  grasshopper 
warblers  so  that  it  is  difficult  for  me  to  be  sure  of  their  numbers, 
but  I think  there  are  once  again  plenty  of  them. 

There  were  a few  water-rails  and  bearded  tits  present  in  the 
winter,  but  none  have  bred  at  Horsey  this  summer  unless  a 
water-rail  heard  in  June  had  a nest,  which  1 think  unlikely. 
Spotted  crakes  passed  through  in  October  in  numbers — for 
instance  five  birds  were  audible  on  October  29th  on  a 300  yard 
length  of  mere  shore,  and  the  previous  day  two  others  were 
heard  calling  to  each  other  on  Waxham  Cut. 

Bitterns  have  undoubtedly  been  greatly  reduced  in  numbers 
by  the  hard  winter  and  two  were  found  dead  at  Waxham.  On 
a particularly  favourable  night,  when  they  were  fairly  on  the 
boom  and  the  wind  was  in  the  right  direction,  I could  hear  only 
five  booming  in  an  area  where  up  to  this  year  I should  have 
been  able  to  hear  at  least  a dozen. 

A great  deal  of  marshland  was  ploughed  up  at  Waxham  in 
the  summer  and  this  attracted  large  numbers  of  rooks  and 
different  members  of  the  pigeon  tribe.  Mr.  G.  Crees  in  early 
June  counted  a flock  of  sixty-two  turtle  doves  feeding  on 
newly-sown  land,  and  this  at  a time  when  probably  half  the 
turtle  dove  population  were  sitting  on  their  nests.  The  nightly 
visitation  of  Norfolk  plover  to  the  Horsey  marshes  noticeable 
in  July,  1941  was  not  repeated  in  1942,  but  in  October  they 
came  nightly  to  the  newly-ploughed  land  at  Waxham. 

When  asked,  as  I often  am,  to  describe  the  appearance  of  a 
marsh-harrier  in  flight,  my  answer  is  that  it  looks  like  an 
aeroplane.  That  is  not  quite  true  of  a Montagu’s  harrier  which 
is  better  looking  than  any  aeroplane.  After  a long  interval 
since  the  attack  made  upon  them  in  1935  when  practically 
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all  the  breeding  stock  was  destroyed,  two  Montagu’s  harriers’ 
nests  were  found  on  my  property  in  June.  One  pair  chose 
the  marsh  in  which  there  was  already  a marsh  harrier’s  nest 
and  this  led  to  a good  deal  of  squabbling  and  manoeuvring 
over  territory,  but  they  eventually  agreed  to  keep  to  their 
own  particular  end  of  the  marsh.  A Montagu  is  so  much 
more  active  in  the  air  than  a marsh  that  despite  its  smaller 
size  it  always  scores.  It  is  doubtful  whether  there  was  more 
than  one  cock  Montagu  present  this  year,  but  each  nest  con- 
tained three  eggs,  all  of  which  hatched.  Out  of  the  six  young 
only  one  died  in  the  nest  and  the  remaining  five  all  flew. 
One  of  the  nests  was  so  situated  that  it  was  easy  to  erect 
a hide  in  a position  suitable  for  seeing  the  “ pass  ” without  in 
any  way  disturbing  the  bird — in  fact  the  hide  was  put  up  while 
the  hen  was  sitting. 

There  is  nothing  more  enjoyable  than  a close  and  unin- 
terrupted view  of  Montagu’s  harriers  revelling  in  their  skill  at 
trick  flying.  Just  for  the  “ pass  ” they  lose  their  air  of  graceful 
indolence,  light  up  and  show  their  excitement  and  pleasure  in 
the  manoeuvre.  The  sitting  hen  does  not  in  the  opinion  of  the 
cock  need  much  food,  and  the  watcher  in  his  hide  must  expect 
long  waits  while  the  cock  is  hunting  or,  more  probably,  spending 
his  time  asleep  on  his  favourite  post.  These  waits  make  his 
eventual  arrival  all  the  more  exciting.  Suddenly  there  is  a 
soft  kissing  cluck,  the  grey  form  glides  into  view  with  one 
leg  dropped  to  show  the  prey  ; the  hen  rises  with  an  excited 
scream  from  the  nest  to  join  the  cock  in  the  air  and  take  the 
“ pass.”  She  drifts  away  from  him  with  the  prey  that  she  has 
caught  in  one  hand  and  drops  to  the  marsh  to  eat  her  meal, 
and  then  floats  airily  back  to  poise  for  a moment  and  drop 
like  a fairy  on  to  her  eggs.  She  is  hidden  in  the  tall  sedge  and 
the  cock  is  away  again  either  on  the  hunt  or  just  as  likely  fast 
asleep  on  his  favourite  post. 


350 


WILD  BIRD  PROTECTION  IN  NORFOLK  IN  1942 


NOTES  FROM  YARMOUTH 
By  Dr.  R.  Leonard  Ley 

An  unusual  feature  of  the  winter  of  1942  was  the  presence  of 
enormous  flocks  of  duck  in  the  Yarmouth  Roads  looking  like 
islands  in  the  sea  and  amounting  to  many  thousands.  These 
arrived  early  in  January  and  were  still  there  on  March  10th. 
Unfortunately  field-glasses  are  not  permitted  in  Yarmouth 
at  the  present  time,  but  in  bright  sunlight  the  majority  of 
these  duck  were  seen  to  be  black  and  white  and  were  apparently 
tufted  and  scaup  and  not  scoters  as  might  have  been  expected. 

With  the  beginning  of  the  cold  snap  all  the  birds  on  the 
marshes  left  except  the  grey  geese,  partridges  and  an  occasional 
flock  of  snow  buntings.  Pipits,  larks  and  fieldfares  all  vanished 
and  green  plovers  completely  disappeared  until  March  8th 
when  a single  bird  was  again  seen  there.  On  the  same  day  a 
heron  was  noted — the  first  for  many  weeks. 

The  large  heron  population  of  the  district  was  almost 
destroyed  in  the  first  of  the  recent  cold  winters — that  of 
1939-40 — and  although  it  showed  some  signs  of  recovery  last 
season  the  stock  has  again  been  much  diminished. 

Throughout  the  season  the  geese  appeared  to  be  in  good 
condition  and  remained  normally  wary  and  unapproachable. 
In  former  cold  winters  they  have  lost. weight  and  become  less 
wary  and  I believe  that  inability  to  find  fresh  water  may  be 
responsible  for  this.  This  time  there  were  several  short  but 
sharp  thaws. 

Some  notes  on  the  goose  population  may  prove  of  interest 
since  I have  lived  in  Yarmouth  for  thirty-four  years.  Before 
the  war  of  1914-18  geese  were  rarities  here  and  the  reason 
for  their  coming  to  the  district  has  been  a much  disputed  one. 
Personally  I believe  that  the  resurgence  of  the  Scroby  Bank, 
which  had  disappeared  since  the  reign  of  Charles  II,  may  have 
had  a lot  to  do  with  it,  for  a safe  sand-bank  where  they  can 
foregather  to  rest,  preen  and  fill  their  crops  is  necessary  for 
anserine  economy.  Moreover  the  bank  acts  as  a breakwater 
and  provides  smooth  water  in  its  lee  for  roosting  at  sea. 

The  majority  of  these  geese  are  white-fronted  and  pink- 
foots.  A few  bean  geese  occur,  but  among  some  two  hundred 
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which  1 have  handled  less  than  half  a dozen  were  beans.  The 
pink-foots  begin  to  arrive  in  the  last  week  of  September 
but  the  white-fronted  do  not  appear  in  numbers  until  Christmas 
and  from  then  until  the  end  of  the  season  far  outnumber  the 
pink-footed.  Most  have  left  by  mid-February  in  normal 
seasons,  but  this  year  there  was  still  a flock  of  about  700  on  the 
Caister  marshes  on  March  8th. 

I he  flighting  habits  of  these  geese  vary  very  much.  They 
appear  to  be  afraid  of  being  caught  on  their  feeding  grounds 
after  dark,  and  seem  equally  afraid  of  being  on  the  sea  in 
bright  moonlight.  This  may  be  due  to  the  presence  of  Arctic 
foxes  and  of  killer  whales  in  their  northern  habitat,  and  it  is 
probable  that  seals  and  sea-lions  are  not  averse  to  a meal  of 
goose  either.  On  dark  moonless  nights  one  can  be  sure 
that  they  will  flight  in  to  feed  at  dawn  however  adverse 
the  wind  ; also  sudden  changes  in  the  weather,  and  specially 
snow  or  the  threat  of  it,  will  bring  them  in  from  the  sea. 
Another  interesting  fact  is  that  skein  after  skein  will  fre- 
quently fly  in  from  the  same  direction — not  always  from  the 
Scroby  Bank — and  over  a period  of  some  hours  will  follow  the 
same  line  without  more  than  a few  yards  deviation.  It  is 
probable  that  these  are  directed  by  the  calls  of  those  already 
feeding  ; the  human  ear  can  hear  geese  from  almost  as  far  off 
as  the  eye  can  see  them. 


NOTES  FROM  HICKLING 
By  Jim  Vincent 

An  influx  of  wildfowl  occurred  early  in  the  New  Year  and 
ducks,  coots,  lapwings  and  woodpigeons  came  in  by  hundreds. 
On  January  7th  eight  guns  killed  a thousand  coots  in  just 
over  three  hours — a useful  addition  to  the  local  larders.  Then 
followed  a very  severe  spell  which  took  a big  toll  of  bird  life. 
I have  never  known  a greater  dearth  of  song  and  missel  thrushes 
than  this  spring  and  summer. 

Whooper  and  Bewick  Swans. — These  are  now  spending  the 
winter  at  Hickling  in  ever-increasing  numbers,  many  of  them 
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staying  until  March.  This  spring  there  were  well  over  200 
on  the  Broad  and  their  wild  chorus  was  a joy  to  hean 
Bittern  —The  severe  winter  took  a heavy  toll  of  these, 
their  numbers  are  reduced  by  half.  This  seems  to  be  general 

throughout  the  district. 

^ Bearded  Tit  -These  were  fewer  than  in  the  previous year 
but  at  the  end  of  the  season  they  could  be  seen  and  heard  a 

round  the  Broad.  . • . 

Water-Rail. — This  species  is  almost  down  to  vanishing  point 

There  were  only  three  pairs  at  H.ckling,  fewer  than  I ever 

remember  before.  . . 

Garganey  Teal.— Two  pairs  bred  and  reared  their  you  g. 
Shoveler — A number  of  these  bred.  Nine  nests  were 

found  in  two  days. 

Redshank. — These  were  fewer,  but  breeding  snipe  more 

V ^Lapwdng. — The  breaking-up  of  marshland  for  cultivation 
will  result  in  a big  increase  of  this  species.  On  one  six  acre 
marsh  this  year  fourteen  nests  were  found. 

Marsh-Harrier. — One  bird  wintered  here.  In  the  nesting 
season  there  were  two  females,  but  only  one  male  bird.  Each 
built  a nest  and  hatched  young,  but  a party  of  fishermen  kept 

both  birds  off 

who  “took^th^best 6 series  of  photographs  ever  seen  of  this 

difficult  bird.  , A 

Montagu's  Harrier.-Two  females  of  this  species  also  shared 

one  male,  and  each  reared  a brood. 

One  of  the  features  of  the  year  has  been  a succession  of  rare 
visitors  which  are  given  in  the  following  list  m the  order  in 

which  they  occurred. 

Sea  jragle. — An  immature  bird  turned  up  again  on  Febru  ^ 
llth  and  stayed  for  a long  time  feeding  on  wounded  wildfowl 
J“ts  and  rabbits.  It  spent  a lot  of  its  tune  resting  in  the 

wood  near  Whiteslea  Lodge. 

Rough-legged  Buzzard.— One  bird  seen  on  January  ■ 
Kite.— Mr.  E.  Piggin  reports  seeing  a kite  soaring ^over  ea 

on  March  31st.  Its  forked  tail  was  very  noticeable,  but  whe 

it  was  a red  or  a black  kite  he  could  not  determine. 
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Osprey— One  turned  up  at  Hickling  Broad  on  April  21st 
and  stayed  until  the  26th. 

Water-Pipit. — On  April  29th  a bird  of  this  species  was  seen 
on  a freshly  cut  reed  ground. 

Whiskered  Tern. — On  May  3rd — a very  early  date — I saw  a 
fine  adult  male  hawking  for  flies  over  the  water  not  far  from  the 
Lodge,  and  another  on  Rush  Hills  on  June  30th.  Both  of 
these  birds  passed  within  fifteen  yards  of  me. 

l'emminck’s  Stint. — One  seen  on  May  3rd  and  another  on 
June  30th. 

Spotted  Redshank. — I saw  a fine  adult  on  May  2nd  and  a 
pair  of  adults  on  June  19th. 

White  Stork. — On  the  morning  of  June  14th  a bird  of  this 
species  was  circling  round  over  the  Broad  going  east. 

Little  Gull. — An  adult  was  over  Hickling  Broad  on  June 
27th. 

Black  Terns. — A few  more  of  this  species  were  seen  than  of 
late  years. 

Squacco  Heron. — This  bird  was  first  seen  on  July  22nd  and 
remained  until  the  27th.  It  was  an  adult,  golden-fawn  in 
colour  with  a noticeably  black  tip  to  its  bluish-grey  bill  and 
crest  plumes  extending  well  on  to  the  mantle.  It  was  feeding 
on  insects,  making  quick  thrusts  with  its  bill  to  catch  them  in 
the  same  way  as  a bittern  does. 

I have  seen  a squacco  heron  at  Hickling  once  before,  in  the 
summer  of  1912. 

Little  Bittern. — On  August  2nd  my  Labrador  flushed  and 
nearly  caught  a little  bittern  within  ten  yards  of  me.  As  it 
flew  across  the  water  to  a clump  of  thick  reeds  it  looked  grey 
and  black  and  appeared  to  be  an  adult. 

Solitary  Sandpiper. — On  August  1st  I saw  this  bird  fly  up 
from  Rush  Hills  and  alight  on  a heap  of  rushes  in  the  water 
a short  distance  away.  It  looked  rather  smaller  and  not  so 
dark  as  a green  sandpiper  and  there  was  no  white  on  the  rump, 
but  it  was  darker  than  a wood  sandpiper.  It  was  near  the  same 
spot  on  the  following  day  when  I watched  it  with  glasses  and 
its  size,  appearance  and  habits  answered  to  the  description  of 
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the  Solitary  Sandpiper  given  in  the  Handbook  of  British  Birds. 
This  is  the  first  time  this  bird  has  been  recorded  in  Norfolk. 

The  last  three  species  have  been  reported  in  British  Birds, 
Vol.  xxxvi,  No.  5. 

Waxwing. — A party  of  sixteen  flew  past  within  thirty  yards 
of  me  on  September  27th.  They  were  flying  fast  in  a westerly 
direction  chattering  as  they  went. 

Richard’s  Pipit. — I flushed  a bird  of  this  species  from  a 
marsh  on  which  cattle  had  been  fed,  when  shooting  there  on 
October  2nd.  It  settled  about  sixty  yards  ahead,  but  by  the 
time  I arrived  there  it  had  run  on  at  least  thirty  yards  before 
I flushed  it  a second  time.  This  pipit  is  almost  the  size  of  a 
skylark,  and  its  size  and  nimbleness  on  the  ground  are  its  main 
characteristics. 


MISCELLANEOUS  NOTES 

Sea  Eagle. — An  immature  sea  eagle  was  again  at  Narford 
at  the  end  of  January,  but  it  did  not  make  a long  stay  there. 
It  is  possible  that  this  was  the  bird  which  arrived  at  Hickling  on 
February  1 1 th  and  which  remained  there  for  a considerable  time. 

On  March  8th  Dr.  Sumpter  of  Brancaster  Staithe  saw  one 
coming  in  from  the  sea.  His  first  impression  was  of  a circling 
aeroplane  until  it  came  inland  and,  passing  over  the  village, 
disappeared  in  the  direction  of  Docking. 

Waxwing. — Small  parties  were  seen  in  Norfolk  and  on  the 
outskirts  of  Norwich  at  the  end  of  January  and  beginning  of 
February.  On  February  5th  five  were  feeding  on  rose  hips 
at  the  side  of  Boundary  road  and  were  so  tame  that  they  were 
approached  within  a few  yards.  Others  were  seen  at  Old 
Lakenham,  in  the  gravel  pit  at  Eaton,  and  at  Hingham. 

Glaucous  Gull. — Several  were  seen  during  the  winter  at 
Sheringham  by  Mr.  Marsham,  the  last  occasion  being  on 
February  17th.  Two  were  seen  by  Chestney  on  Scolt  Head  on 
October  27th. 

Iceland  Gull. — One  at  Beach  Gap,  Horsey,  seen  by  Captain 
Rampton. 
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Woodchat  Shrike. — Mr.  Marsham  reports  that  he  had  an 
excellent  view  of  a bird  of  this  species  perched  on  the  top  of  a 
bush  on  Sheringham  Common  on  May  16th. 

Fulmar  Petrel. — These  returned  to  the  cliffs  at  Sheringham 
again  this  summer.  Mr.  Marsham  first  saw  one  on  May  24th 
and  two  days  afterwards  there  were  four  flying  round  the  same 
part  of  the  cliffs  as  in  1940.  These  birds  were  seen  to  be  still 
there  in  the  middle  of  June,  but  the  coastal  defence  works  on 
the  top  of  the  cliff  made  it  impossible  to  see  whether  they  were 
nesting. 

Osprey. — An  osprey  frequented  Hoveton  during  the  latter 
half  of  August  and  was  seen  to  catch  a fish  on  the  big  broad 
on  August  23rd  (B.  B.  Riviere). 

Breckland 

Wheatear. — A single  male  was  seen  by  the  writer  at  the  side 
of  Lakenheath  Warren  on  March  14th,  a very  early  arrival  in 
Norfolk  this  year. 

Goosander. — Three  adult  males  and  three  red-headed  birds 
were  on  Stanford  Water  on  March  14th:  Two  males  were 

also  seen  on  Thompson  Water  on  April  16th. 

Whooper  Swan. — Ten  of  these  were  standing  on  the  ice 
of  Thompson  Water  on  January  11th.  All  the  meres  were 
frozen  and  remained  so  until  well  into  March.  On  the  12th 
of  that  month  there  was  still  a lot  of  ice  on  all  of  them. 

Shag. — One  was  picked  up  in  an  exhausted  condition  in  a 
street  in  the  centre  of  Norwich  on  February  3rd. 

Breydon  Water 

A pair  of  oyster-catchers  again  nested  on  the  marsh  adjoining 
the  north  wall  of  Breydon,  and  appear  to  have  been  successful 
in  rearing  young.  (R.  Harrison). 

Avocet. — A single  bird  was  seen  feeding  at  the  Burgh  end  of 
Breydon  on  July  20th.  (R.  Harrison.) 

Goshawk. — Mr.  Jim  Vincent  reports  seeing  a goshawk  at 
Hickling  on  the  evening  of  November  25th.  He  first  saw  its 
reflection  in  the  water  of  a large  dyke  as  he  was  crossing  the 
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plank  bridge,  and  looking  up  saw  the  bird  about  twenty-five 
yards  above  his  head.  It  was  broad-winged,  long-tailed,  and 
at  first  sight  seemed  almost  as  big  as  a common  buzzard. 

Mr.  Hugh  Wormald  also  saw  a goshawk  on  December  7th.  It 
was  perched  on  a three-foot  post  in  a field  near  Elmham  when 
he  first  caught  sight  of  it,  but  it  flew  off  as  he  got  through  the 
the  hedge  for  a closer  view,  and  sailed  past  at  a distance  of 
about  forty  yards.  Thinking  the  bird  might  be  an  ‘ escape  ’ 
he  looked  for  jesses  on  its  legs  but  could  see  none. 

Little  Auk. — Two  were  picked  up  on  November  19th.  One 
by  a keeper  at  Hickling  and  the  other  at  Horsey. 

Grey  Wagtails. — A pair  of  Grey  Wagtails  were  seen  in  the 
garden  of  Cogham  Lodge  by  Miss  Meade  on  October  27th. 

Signed  (on  behalf  of  the  Norfolk  W.B.P.  Committee). 


Constance  E.  Gay,  Secretary. 
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VII 

THE  GENUS  CAREX  IN  WEST  NORFOLK 
By  E.  L.  Swann. 

In  1914,  under  the  auspices  of  the  Norfolk  & Norwich 
Naturalists’  Society,  the  Flora  of  Norfolk  was  published.  It 
represented,  in  the  main,  the  labours  of  the  late  W.  A.  Nicholson. 
The  records  of  Carices  from  West  Norfolk  were  noticeably 
meagre,  due  largely  to  the  lack  of  botanists  in  this  division 
of  the  county  as  compared  with  those  in  the  Eastern,  North 
Central  and  South  Central.  In  this  paper  it  is  proposed  to 
give  the  results  of  four  years’  field-work  and  study  of  this 
interesting  genus  in  the  local  fens  and  marshland. 

Description  of  Organs 

Carices,  of  the  Family  Cyperaceae,  are  characterised  by  their 
more  or  less  triangular  stems  which  are  usually  neither  swollen 
at  the  nodes  nor  hollow  and  by  their  closed  leaf-sheaths. 
The  leaves  are  grass-like,  chiefly  radical  or  on  the  lower  part  of 
the  stem. 

The  inflorescence  varies  from  spicate  to  paniculate.  The 
spikes  are  in  the  axils  of  bracts,  which  may  be  leaf-like  in 
appearance,  very  fine,  or  reduced  to  scales.  Some  of  these 
bracts  form  sheaths.  The  flowers  are  for  the  most  part  uni- 
sexual and  monoecious  with  one  sole  British  exception.  The 
male  flower  consists  of  three  or  rarely  two  stamens  subtended 
by  a “ scale.”  Here  it  is  proposed  to  use  the  term  “ scale  ” 
in  preference  to  the  usual  “ glume  ” which,  it  is  held,  should 
apply  only  to  the  Graminese.  These  scales  are  imbricated  all 
round  the  axis.  The  female  flower  consists  of  an  ovary  enclosed 
in  a sac  or  utricle,  often  more  or  less  inflated,  bearing  a single 
style  with  two  or  three  stigmas.  It  is  likewise  subtended  by  a 
scale  which  does  not  always  correspond  with  the  male  scales. 
The  utricle  is  a distinctive  feature  of  Carex  and  its  immediate 
allies. 

British  Carices  may  be  divided  into  three  groups.  No.  1, 
by  far  the  largest,  consists  of  those  species  with  one  or  more 
terminal  spikes  wholly  or  partly  male  and  the  others  female. 
No.  2 group  has  spikelets,  continuous  or  interrupted,  male  at 
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the  other  is  suddenly  narrowed  giving  the  resemblances  to 
a bladder  and  a bottle  respectively.  C.  rostrata  is  quite 
common  and  grows  in  many  bogs  and  marshes  but  C.  vesicaria 
is  comparatively  rare.  This  year,  owing  to  increase  of  grazing, 
it  was  not  found  at  its  usual  station  of  Derby  Fen  near  Leziate. 

Carex  lasiocarpa  Ehrh.  (C.  filiformis  auct.  angl.)  Slender- 
leaved Sedge 

This  species  is  rather  rare  in  West  Norfolk.  It  is  chiefly  a 
plant  of  North  England  and  Scotland.  With  us  it  probably 
reaches  its  south-eastern  boundary.  On  Derby  Fen  there  is 
an  almost  pure  colony  adjacent  to  the  reed-swamp  zone. 
Easily  distinguished  by  its  long,  slender  leaves,  and  fruit 
covered  with  a stiff  grey  pubescence. 

Carex  hirta  L.  Hairy  Sedge 

This  is  extremely  common  along  grassy  banks,  roadside? 
and  other  places  wherever  the  soil  is  moist.  It  is  easily  known 
by  its  flat,  hairy  leaves,  hairy  utricle  and  bright  green  colour. 
Typical  specimens  bear  soft  hairs  on  the  sheaths  but  the  degree 
of  pubescence  varies. 

Carex  pendida  Huds.  Pendulous  Sedge 

This  beautiful  sedge  .is  strikingly  distinct  from  all  other 
species.  A lover  of  damp  woods,  it  grows  in  large  tufts  and 
luxuriant  specimens  may  reach  six  feet  in  height.  The  spikes, 
both  male  and  female,  are  often  six  inches  long,  very  long 
stalked,  and  gracefully  pendulous.  Specimens  have  been 
gathered  from  Holt  Lowes,  but  so  far  search  in  West  Norfolk 
has  been  unsuccessful,  although  Nicholson  gives  it  for  Dersing- 
ham,  West  Acre,  and  Houghton-juxta-Harpley. 

Carex  sylvatica  Huds.  Wood  Sedge 

One  small,  damp  copse  at  Leziate  Fen  is  carpeted  each  year 
with  this  sedge.  It  is  not  very  common.  Not  exceeding  two 
feet  in  height  and  with  gracefully  nodding  green  spikes,  this 
plant  growing  in  hundreds  in  one  small  copse  is  a very  pleasing 
sight. 

Carex  binervis  Sm.  Green-ribbed  Sedge. 

Again  not  a common  species  but  found  growing  at  Derby 
Fen,  where  the  fen  proper  gives  way  to  dry  heath.  It  may  be 
confused  with  C.  distans.  The  distinguishing  points  are  its 
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purplish  female  scales  with  a green  midrib,  its  greater  height, 
and  the  two  prominent  ribs  on  the  bright  green  fruit. 

Carex  distans  L.  Distant-spiked  Sedge 

Not  very  common  but  grows  near  the  coast  and  inland. 
The  typical  plant  is  about  two  feet  high  and  bears  small 
spikelets,  the  lowest  always  some  distance  from  the  one  above, 
hence  its  name.  From  C.  binervis  it  differs  in  its  brownish 
female  scales,  its  narrower  and  flaccid  leaves  and  dull  green 
fruits.  Whereas  C.  binervis  favours  acid  soils,  C.  distans  is 
found  in  neutral  and  alkaline  ones. 

In  common  with  certain  other  species,  C.  distans  is  the 
subject  of  taxonomic  difficulties.  Some  workers  regard  as  the 
true  “ distans  ” the  seaside  plant  which  C.  B.  Clarke  named  C. 
vikingensis.  Mr.  E.  Nelmes  of  Kew,  the  British  authority  on 
the  Carices,  who  has  had  this  genus  assigned  to  him  in  the 
projected  New  Students’  Flora  of  the  British  Isles,  has  come  to 
the  conclusion  after  examining  Linnaeus’s  herbarium  that 
the  inland  plant  is  the  true  C.  distans. 

Carex  flava  L.  Yellow  Sedge 

Very  common  in  marshy  places  and  distinguished  by  its 
almost  globular  female  spikelets,  usually  three  in  number, 
and  its  yellowish-green  colour.  The  male  spikelet,  about  one- 
inch  above  the  uppermost  female,  is  narrow  and  spindle-shaped. 
Here  again  many  aberrant  forms  and  varieties  occur. 

Carex  extensa  Good.  Long-bracted  Sedge 

A plant  of  salt-marshes  and  wet  dunes.  It  is  no  longer 
to  be  found  at  North  Wootton  owing  to  the  extensive  reclama- 
tion work.  Found  still  at  Old  Hunstanton. 

Carex  caryophyllea  Latour.  Vernal  Sedge 

One  of  the  earliest  sedges  to  flower  and  found  on  dry  chalky 
pastures  and  commons.  Plentiful  on  East  Winch  Common. 
Differs  from  C.  pilulifera  in  its  creeping  rootstock  and  clasping 
bracts. 

Carex  pilidifera  L.  Pill-headed  Sedge 

A heath-loving  species.  The  female  spikelets  are  round 
compared  with  the  ovate  spikelets  of  C.  caryophyllea.  This 
species  has  a fibrous  rootstock.  Found  also  on  East  Winch 
Common  following  the  last  in  flowering. 
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Car  ex  flacca  Schreb.  (C.  glauca  Scop.)  Glaucous  Sedge 

A very  common  sedge  of  grassy  places  with  considerable 
variation  in  height.  In  rich,  damp  soil  it  will  be  found  growing 
as  tall  as  eighteen  inches  whilst  in  dry  places  it  may  be  only  six 
inches  high  and  bearing  short,  recurved  leaves.  The  foliage  is 
decidedly  glaucous  and  the  female  spikelets  are  more  or  less 
drooping  in  mature  specimens. 

Carex  panicea  L.  Carnation  Sedge 

So  called  from  the  shape  and  colour  of  the  leaves.  One  of 
the  commonest  of  sedges  in  West  Norfolk  and  found  in  all 
marshy  places.  Easily  recognised  by  its  glaucous  foliage, 
erect  and  loose  spikelets,  solitary  male  spikelets,  and  the  tume- 
scence of  its  fruits  which  are  comparatively  fewr  in  number. 
Carex  Goodenowii  Gay.  ( C . vulgaris  Fr.)  Tufted  Sedge 

Extremely  common  throughout  West  Norfolk.  In  rich 
marshes  it  may  attain  a height  of  three  or  four  feet  but  in  dry 
soils  only  as  many  inches.  Like  the  next  species,  its  fruits 
are  considerably  flattened  and  its  flowers  have  two  stigmas. 
The  stems  are  often  densely  tufted. 

Carex  gracilis  Curt.  (C.  acuta  auct .) 

Nicholson’s  record  of  its  station  at  Wormegay  still  holds 
good.  It  is  not  common.  It  has  been  confused  with  the  last 
but  is  a more  luxuriant  species  with  narrow  and  acute  scales 
and  narrower  fruits. 

Species  of  Group  2 

Carex  ovalis  Good.  ( C . leporina  auct.)  Oval  Sedge 

Found  on  heaths  and  pastures  at  East  Winch,  Bawsey, 
Leziate,  etc.  Its  mature  spikelets  are  a pleasing  shade  of  dusky 
browm,  oval  in  shape,  and  about  half  an  inch  in  length.  They 
are  made  up  of  chiefly  female  flowers  with  a few  males  at  the 
base  of  each. 

Carex  echinata  Murr.  (C.  stellulata  Good.)  Star-headed  Sedge 

Found  in  many  bogs  and  marshes  to  the  east  of  King’s  Lynn. 
A slender  plant  and  bearing  three  or  four  small  spikelets  about 
one  quarter  of  an  inch  long.  At  maturity,  the  ripe  fruits, 
with  their  long  beaks,  spread  out  in  every  direction  and  give 
the  plant  its  “ star-headed  ” appearance. 
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Car  ex  remota  L.  Distant-spiked  Sedge 

Another  common  species.  Found  in  damp,  shady  places 
such  as  woods  and  the  sides  of  dykes  bordering  woods.  The 
stem  is  extremely  weak  and  fails  to  maintain  erect  the  several 
small,  pale  spikelets  spaced  at  considerable  distances  from 
each  other.  It  is  also  remarkable  for  the  very  long  leaf-like 
bracts  of  the  lowest  spikelets.' 

Car  ex  curta  Good.  (C.  canescens  auct.)  Whitish  or  Grey  Sedge 

Found  growing  fairly  plentifully  on  the  boggy  and  shaded 
parts  of  Shouldham  Warren  but  far  from  being  generally 
common.  The  few  spikelets,  about  six  in  number,  are  pale 
and  elliptical  and  the  scales  are  whitish.  Here  the  stems  are 
stiff  and  hold  the  spikes  erect. 

Carex  Otrubce  Podp.  (C.  nemorosa  Rebent  ; C.  vulpina  auct. 

occid.) 

Another  common  and  variable  species.  Numerous  crowded 
spikelets  of  a shining  green  or  pale  brown  colour  on  a sharply 
triangular  stem  sufficiently  mark  this  species  which  is  found 
growing  in  plenty  by  ditch  and  stream-sides  especially  near 
the  coast.  Those  interested  in  the  relationship  between  this 
species  and  C.  vulpina  may  be  referred  to  the  Journal  of  Botany, 
September,  1939,  where  Mr.  Nelmes  states  the  differences. 
The  common  British  Carex  which  has  been  known  as  C.  vulpina 
is  not  the  true  vulpina  of  Linnaeus  which  is  mainly  a north  and 
east  European  plant.  True  vulpina  L.  has  so  far  been  found 
only  in  Kent,  Sussex,  and  Gloucestershire.  It  may  eventually 
be  found  in  Norfolk  but  the  common  plant,  which  is  so  well 
known,  is  C.  Otrubse  Podp. 

Carex  spicata  Huds.  (C.  contigua  Hoppe  ; C.  muricata  auct.)  ; 
Carex  Pairaei  F.  Schultz  ( C . muricata  auct.)  ; C.  divulsa  Stokes 

Many  copses,  ditches,  and  hedge-banks,  both  dry  and  damp, 
have  plants  of  this  puzzling  group.  In  large,  grass-like  tufts 
they  resemble  miniature  “ vulpina.”  At  present,  the  name  of 
C.  Pairaei  F.  Schultz  is  probably  correct  for  most  West  Norfolk 
records  of  Nicholson’s  C.  contigua  Hoppe.  The  latter  is 
certainly  far  less  common.  The  two  are  to  be  distinguished 
only  in  mature  specimens  by  the  relative  lengths  of  the  utricle 
beak,  and  size  and  shape  of  ligule.  C.  divulsa  Stokes,  found 
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on  dry  hedge-banks,  is  fairly  common.  It  has  a long,  in- 
terrupted and  sometimes  compound  inflorescence.  A critical 
examination  again  calls  for  observation  of  fruit  and  ligule. 
Car  ex  paniculata  L.  Tussock  Sedge 

Fairly  common  at  Wormegay  Fen.  Growing  in  large 
tussocks,  sometimes  five  feet  in  height,  it  is  well  known  by  its 
very  rough-edged  stems  and  leaves,  and  its  numerous  long, 
branching,  brownish  spikelets. 

Car  ex  disticha  Huds.  (C.  intermedia  Good.)  Soft  brown  Sedge 
Common  on  the  water-logged  parts  of  East  Winch  Common 
and  elsewhere.  • It  resembles  the  next  species  but  is  taller, 
more  leafy  and  slender. 

Carex  arenaria  L.  Sand  Sedge 

Common  not  only  on  the  sea-sand  but  also  on  heaths  and 
road-margins  inland.  Known  by  its  long  creeping  rootstock, 
sometimes  several  feet  in  length. 

Carex  divisa  Huds.  Divided  Sedge 

The  damp  meadows  adjacent  to  the  east  bank  of  the  river 
Nar  at  Saddlebow  have  many  hundreds  of  this  well-defined 
species  growing  in  them.  It  has  small,  dark  spikelets  and  very 
slender  leaves.  It  is  remarkable  for  its  extremely  long  and 
woody  rootstock.  On  Wolferton  Marshes  in  1940,  among 
many  normal  plants,  one  was  gathered  exhibiting  a monstrosity 
in  the  form  of  proliferous  utricles.  Normally,  in  any  species 
the  female  spikes  bear  in  the  axil  of  each  bract  a secondary 
shoot  ; the  axis  of  this  is  included  in  the  utricle  together  with 
the  pistil  which  is  borne  in  the  axil  of  the  bract.  In  the 
abnormal  form,  the  secondary  axis  was  found  to  be  elongated 
and  bore  another  but  smaller  utricle  and  nut. 

(Diagrammatic  and  Enlarged) 


(After  Eichler) 

Such  aberrations  are  not  uncommon  ; indeed,  it  is  the 
normal  feature  of  C.  microglochin  Wahl,  a very  rare  sedge  of 
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Scotland,  where  the  secondary  axis  develops  into  a long  bristle 
protruding  from  the  utricle.  Instances  of  this  monstrosity, 
however,  in  C.  divisa  so  far  as  can  be  ascertained,  have  not 
been  noticed  before. 

Species  of  Group  3 

Carex  pulicaria  L.  Flea  Sedge 

Quite  common  in  many  of  our  local  bogs  especially  where 
competition  from  tall-growing  plants  is  at  a minimum.  It 
grows  in  small  tufts  and  is  without  a creeping  rootstock.  It 
may  have  few  or  many  stems  and  the  flowering  spikes  have 
from  four  to  a dozen  female  flowers  with  a few  males  at  the 
apex.  Chiefly  remarkable  at  maturity  for  its  shining  brown 
fruits  which  spread  out  horizontally  from  the  stem  and  bear 
a striking  resemblance  to  fleas. 

Carex  dioica  L.  Dioecious  Sedge 

The  sole  British  species  bearing  male  and  female  spiklets  on 
different  plants.  Not  common  anywhere  in  Britain  it  is 
somewhat  rare  with  us  but  Derby  Fen  has  still  a few  plants  to 
show  each  year.  'This  plant  has  a creeping  rootstock,  slender 
stems  and  very  narrow  leaves.  The  female  spikelets  are  much 
shorter  than  the  males,  ovoid  in  shape,  and  the  fruits  are 
spreading  when  ripe. 


The  title  of  this  paper  may  imply  a wider  knowledge  of 
distribution  than  is  actually  the  case.  Four  years  is  the  actual 
length  of  time  spent  by  the  author  on  field-work  but  the  time 
and  opportunities  for  visiting  all  likely  stations  in  West  Norfolk 
have  been  strictly  limited.  Several  species  have  undoubtedly 
been  overlooked  and  such  omissions  will  one  day  be  remedied. 
In  the  meantime,  we  look  forward  to  the  time  when  a Flora  of 
Norfolk  will  be  published  comparable  with  that  excellent 
recent  work,  the  Flora  of  Devon. 

Finally,  I wish  to  acknowledge  my  great  indebtedness  to 
Mr.  E.  Nelmes  for  his  assistance  in  determination  of  critical 
species  and  his  help  in  many  ways,  so  often  asked  for  and  so 
generously  given. 
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VIII 

THE  MYCETOZOA  OF  SUFFOLK 

By  Arthur  Mayfield,  F.L.S. 

In  his  Presidential  Address,  1928,  Mr.  H.  J.  Howard  gave  a 
comparative  table  of  the  Mycetozoa  of  Norfolk,  Essex  and 
other  counties  of  Britain.  At  that  time  no  serious  attempt 
had  been  made  to  survey  the  distribution  of  the  group  in  the 
sister  county  of  Suffolk.  Some  early  collections  by  Mr. 
Edmund  Skepper,  made  chiefly  in  the  neighbourhood  of  Bury 
St.  Edmund’s,  with  a few  additions  by  the  Rev.  M.  J.  Berkeley, 
amounting  in  all  to  about  thirty  species,  were  included  in  the 
list  of  fungi  published  by  Prof.  Henslow  and  Mr.  Skepper  in 
their  “ Flora  of  Suffolk,”  1860.  Still  regarded  as  fungi,  these 
were  republished  under  the  heading  “ Myxogastres  ” by  the 
Rev.  E.  N.  Bloomfield  in  his  paper  on  Suffolk  Fungi  con- 
tributed to  the  Transactions  of  the  Norfolk  and  Norwich 
Naturalists’  Society,  VIII,  261.  In  the  present  account  I 
have  quoted  from  the  foregoing  source  wherever  definite 
localities  were  assigned,  adding  the  initials  “ H.  <S:  S.”  I am 
indebted  also  to  Mr.  H.  J.  Howard  and  Mr.  E.  A.  Ellis  for  a 
good  number  of  recent  records  from  the  north-eastern  corner  of 
the  county. 

Mv  own  researches  have  been  made  chiefly  in  Mendlesham 
and  the  neighbouring  parishes  ; a district  which  is  almost 
entirely  agricultural,  with  moderately  heavy  soil  overlying 
the  boulder  clay.  Here  is  very  little  woodland  to  provide 
suitable  hunting  grounds,  but  through  the  kindness  of  the 
present  and  foimei  vicars  of  Mendlesham,  I have  been  per- 
mitted to  carr\  out  a thorough  search  through  a period  of 
several  years  in  the  Vicarage  plantation,  which  has  resulted 
in  the  finding  of  over  fifty  species  in  that  spot.  The  plantation 
is  a quadrangular  belt  of  trees  consisting  chiefly  of  limes, 
beeches  and  hollies,  with  a smaller  number  of  firs,  yews, 
Turkey  and  evergreen  oaks,  sycamores,  maples  and  hornbeams, 
and  with  an  undergrowth  of  bramble,  dog  rose,  snowberry  and 
ivy.  Apart  from  the  boulder-clay  area,  I have  made  occasional 
search  at  Fritton  in  the  north-east ; at  Foxhall,  Barham, 
Butley  and  Freston  in  the  neighbourhood  of  Ipswich ; at 
Ampton  and  Icklingham  on  the  border  of  Breckland,  and  at 
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Redgrave  in  the  fen-belt  on  the  northern  border  of  the  county, 
so  that  the  survey  has  been  fairly  comprehensive. 

The  most  interesting  finds  have  been  Physarum  ovisporum, 
Cribrana  violacea,  Perichcena  pedata  (recently  accorded  specific 
rank)  and  Dianema  Harveyi — all  new  records  for  East  Anglia. 

My  sincere  thanks  are  due  to  Messrs.  Howard  and  Ellis  for 
allowing  me  to  include  their  Suffolk  notes,  and  I am  particularly 
indebted  to  Miss  Lister  for  her  kindness  in  examining  many  of 
my  gatherings.  The  following  list  records  100  species ; no 
doubt  several  others  might  be  added  by  further  research  in  the 
wooded  areas. 

Ceratiomyxa  fruticulosa  (Muell.)  Macbr.  Common  on  rotten 
coniferous  wood,  but  found  once  on  elm  at  Mendlesham. 

Badhamia  capsulifera  (Bull.)  Berk.  On  rotten  wood,  Bury  St. 
Edmund’s  (H.  & S.). 

B.  utricularis  (Bull.)  Berk.  Common  on  dead  wood  and  leathery 
fungi.  An  almost  limeless  form  on  an  ash  log  at  Mendlesham. 

B.  nitens  Berk.  East  Bergholt  (M.  J.  Berkley  in  Annals  of  Natural 
History) . 

B.  panicea  (hr.)  Rost.  On  dead  ivy  stems,  Lothingland  (H.  J.  Howard) 
and  Mendlesham  Vicarage  plantation. 

B . foliicola  Lister.  On  a yew  stump  and  among  dead  leaves  at  Mendle- 
sham, on  a garden  lawn  at  Ipswich  and  plentiful  on  pine  needles 
at  Foxhall.  .Lothingland  (H.J.H.) 

B.  lilacina  (Fr.)  Rost.  At  Belton  fen,  1933-6  (E.  A.  Ellis). 

Physarum  leucopus  Link.  A large  colony  on  dead  grass  and  hawthorn 
leaves  by  the  roadside,  Brockford,  December,  1933. 

P.  psittacinum  Ditm.  On  a pine  stump,  Belton  (E.A.E.). 

P.  viride  Pers.  Great  Glemham  (E.  N.  Bloomfield),  Lothingland 
(H.J.H.)  and  on  pine  stumps  at  Mendlesham. 

P.  straminipes  Lister.  Plentiful  on  a leaf  heap  in  a Mendlesham 
garden. 

P.  pusillum  (B.  & Br.)  Lister.  On  dead  twigs  in  Mendlesham  Vicarage 
plantation. 

P.  didermoides  (Ach.)  Rost.  A large  colony  on  lawn  cuttings  at 
Mendlesham  Vicarage,  August,  1932. 

P . nutans  Pers.  Common.  The  variety  leucophceum  Lister  is  frequent, 
and  var.  robustum  Lister  was  found  at  Fritton  (E.A.E.). 

P.  compressum  Alb.  & Schw.  On  dead  leaves  of  ivy  and  willow  at 
Mendlesham  ; on  dead  herbaceous  stems,  Creeting. 

P.  cinereum  Pers.  Common  on  dead  leaves.  In  July  1933  specimens 
were  found  on  living  stems  and  leaves  of  Galium  cruciatum. 

P.  vernum  Somm.  The  var.  iridescens  G.  Lister  on  dead  bracken  at 
Freston  ; Lothingland  (H.J.H.). 
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P.  ovisporum  G.  Lister.  A single  colony  was  found  on  a twig  in 
Mendlesham  Vicarage  plantation,  December,  1934  and  was 
identified  by  Miss  Lister. 

P.  sinuosum  (Bull.)  Wein.  On  dead  leaves  at  Creeting  ; on  fir  twigs 
at  Redgrave  ; Hardwick  near  Bury  (H.  & S.)  ; Lothingland 
(H.J.H.). 

P.  bitectum  Lister.  Not  uncommon  in  several  parts  of  the  county. 

P.  contextum  Pers.  Fritton,  November,  1933  (E.A.E.).  A small 
colony  on  a dead  culm  of  Dactylis  in  a meadow  at  Mendlesham, 
November,  1938. 

P.  lateritium  Morg.  On  moss  ( Dicranum  scoparium ) under  birches  in 
Blythburgh  Wood,  August,  1936  (E.A.E.). 

Fuligo  septica  (L.)  Gmel.  Common  on  tree  stumps  and  occasionally 
on  pine  needles.  The  variety  Candida  Lister  has  occurred  several 
times  at  Mendlesham. 

Craterium  minutum  (Leers)  Fr.  Common  on  dead  leaves,  grass  and 
twigs. 

C.  leucocephalum  Ditm.  Common  on  dead  leaves  ; on  pine  needles, 
Redgrave. 

C.  aureum  (Schum.)  Rost.  On  dead  leaves,  twigs  and  bracken  at 

Freston.  Lothingland  (H.J.H.). 

Leocarpus  fragilis  (Dicks.)  Rost.  Common  on  larch  twigs  and  brambles 
at  Foxhall,  Freston  and  Icklingham.  Lothingland  (H.J.H.). 
It  appears  to  be  absent  from  the  boulder-clay  district. 

Diderma  montanum  Meyl.  A single  gathering  on  a dead  leaf  at  Creeting, 
January,  1925. 

D.  hemisphericum  (Bull.)  Horn.  On  dead  ivy  and  willow  leaves  in  a 

Mendlesham  garden.  Bury  (H.  & S.),  Lothingland  (H.J.H.). 

D.  effusum  (Schw.)  Morg.  On  dead  leaves  and  twigs  at  Foxhall ; on 
dead  wood  near  Fritton  Lake,  May,  1937. 

D.  spumarioides  Fr.  On  decaying  vegetable  matter,  Mendlesham  ; 
Hardwick  near  Bury  (H.  & S.)  ; Lothingland  (H.J.H.). 

D.  globositm  Pers.  On  fallen  oak  leaves,  Bury  (H.  & S.). 

D.  deplanatum  Fr.  A single  gathering  on  a dead  leaf  in  Mendlesham 
Vicarage  plantation. 

D.  floriforme  Pers.  At  Hopton  and  Fritton  (E.A.E.)  ; on  dead 
bracken  at  Freston. 

D.  radiatum  (L.)  Rost.  The  variety  umbilicatum  Meyl.  on  pine  bark  in 
the  Mendlesham  Vicarage  plantation. 

Diachcea  leucopoda  Rost.  On  fallen  oak  and  chestnut  leaves  at 
Freston.  In  an  alder  carr  at  Fritton  (H.J.H.). 

Didymium  difforme  (Pers.)  Duby.  Very  common  everywhere  on 
vegetable  refuse. 

D.  complanatum  Rost.  On  dead  willow  leaves  in  a Mendlesham  garden. 
Lothingland  (H.J.H.). 

D.  Clavus  (Alb.  & Schw.)  Rost.  On  dead  leaves,  widespread. 

D.  melanospermum  (Pers.)  Macbr.  On  dead  wood,  Mendlesham  and 
Creeting  ; on  pine  needles,  Foxhall  and  Redgrave. 
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D.  ntgnpes  Fr.  On  dead  leaves  and  twigs,  Mendlesham,  Great  Glem- 
ham  (E.  N.  Bloomfield),  Lothingland  (H.J.H.).  Var.  xanthopus 
Lister  on  dead  grass  at  Mendlesham. 

D-  scluamulosum  (Alb.  & Schw.)  Fr.  Common  in  most  parts  of  the 
county.  Iridescent  sporangia  without  lime  crystals  were  found 
at  Freston. 

D.  anellus  Morg.  On  fallen  willow  leaves  and  twigs  in  a Mendlesham 
garden,  March,  1937. 

Mucilago  spongiosa  (Leyss.)  Morg.  Occurs  by  roadsides  at  Mendlesham 
and  Brockford.  It  was  very  abundant  on  a roadside  bank  at 
Foxhall,  October,  1938.  Reported  also  from  Nowton,  Ickworth 
Park,  Great  Glemham  (H.  & S.),  Browston  (E.A.E.)  and  Thorpe 
Morieux  (R.  Burn). 

Stemonihs  fusca  Roth.  Common  on  rotten  wood.  The  variety 
confluens  Lister  has  been  found  at  Mendlesham  and  Redgrave  ; 
var . flaccida  Lister  in  Lothingland  (H.J.H.). 

S.  hyperopta  Meyl.  On  pine  needles  and  twigs  at  Foxhall. 

S.  splendens  Rost.  var.  flaccida  Lister.  Two  large  colonies  on  a felled 
pine  at  Foxhall.  At  Mendlesham  one  colony  matured  on  an  A.A. 
signpost,  May,  1932,  another  on  a pine  stump  and  a third  on  the 
upper  rail  of  a boarded  fence  which  had  been  in  position  many 
years,  July,  1942. 

S.  herbatica  Peck.  On  dead  willow-herb  stem  at  Mendlesham  Tulv 
1934.  ' J y’ 

A.  flavogemta  Jahn.  On  dead  wood  in  the  Mendlesham  Vicarage 
plantation,  August,  1932. 

S.  ferrugmea  Ehr.  On  rotten  wood  in  an  old  chalk-pit  at  Barham, 
also  near  Fritton  Lake,  August,  1936. 

Comatricha  nigra  (Pers.)  Schrcet.  Common  everywhere  on  dead  wood. 

A form  with  persistent  grey  sporangium  walls  occurred  on  rotten 
beechwood  at  Mendlesham. 

C.  laxa  Rost.  On  a pine  stump  at  Mendlesham  ; on  larch  twigs, 
Foxhall  ; Lothingland  (H.J.H.). 

C . elegans  (Rac.)  Lister.  This  has  been  taken  several  times  at  Mendle- 
sham and  once  in  Brookhill  Wood  near  Ipswich. 

C.  lurida  Lister.  A single  gathering  in  the  Vicarage  plantation, 
Mendlesham,  October,  1934. 

C.  typhoides  (Bull.)  Rost.  Occasionally  on  rotten  tree  stumps,  Mendle- 
sham ; Lothingland  (H.J.H.). 

C.  pulchella  (Bab.)  Rost.  On  dead  bramble  and  bracken  at  Greeting 
and  Freston  ; Lothingland  (H.J.H.). 

C.  tenerrima  Lister.  Not  infrequent  on  hogweed  and  nettle  stems  at 
Mendlesham  ; Lothingland  (H.J.H.). 

C.  rubens  Lister.  Plentiful  on  a heap  of  dead  willow  leaves  in  a Mendle- 
sham garden, 1934-5. 

Enerthenema  papillatum  (Pers.)  Rost.  Several  gatherings  at  Mendle- 
sham and  Brookhill  Wood  near  Ipswich. 

Lamproderma  scintillans  (B.  & Br.)  Morg.  Common  and  well  distributed 
on  dead  leaves,  especially  beech  and  willow. 


THE  MYCETOZOA  OF  SUFFOLK 


369 


L.  columbinum  Rost.  On  alder  wood,  Fritton,  April,  1934  (E.A.E.). 

L.  violaceum  (Fr.)  Rost).  Two  small  gatherings  were  made  at  Mendle- 
sham,  1932-33. 

Brefeldia  maxima  (Fr.)  Rost.  Three  large  aethalia,  two  on  a stump,  the 
other  on  leaves,  in  the  Mendlesham  Vicarage  plantation,  December, 
1934.  Another  very  large  aethalium  (20  x 12  inches)  was  found  in 
the  same  spot  in  November,  1936.  Also  recorded  from  Dalham 
(E.  Skepper). 

Cribraria  argillacea  Pers.  On  coniferous  stumps  at  Mendlesham, 
Ampton,  and  Icklingham  ; Lothingland  (H.J.H.). 

C.  rufa  (Roth.)  Rost.  On  pine  stumps  at  Mendlesham  and  Ampton. 

C.  vulgaris  Schrad.  On  pine  wood  at  Foxhall  and  Ampton.  The 
var.  aurantiaca  Pers.  occurred  with  the  type  at  Foxhall ; Mr. 
Ellis  found  it  on  pine  twigs  at  Belton. 

C.  violacea  Rex.  Two  colonies  of  this  beautiful  little  species  were 
found  in  Mendlesham,  on  a beech  twig,  October,  1933,  and  on  a 
willow  twig,  February,  1934. 

Dictydium  cancellatum  (Batsch)  Macbr.  On  rotten  coniferous  wood 
at  Mendlesham,  Butley  and  Foxhall;  Lothingland  (H.J.H.). 

Licea  flexuosa  Pers.  On  larch  wood  at  Foxhall,  October,  1935. 

Tubifera  ferruginosa  Gmel.  On  a pine  stump  at  Icklingham  ; more 
than  fifty  aethalia  on  a pine  log  at  Fritton,  August,  1936  ; also 
found  on  rotten  elm  wood  at  Mendlesham. 

Dictydicethalium  plumbeum  (Schum.)  Rost.  One  aethalium  on  dead 
wood  at  Church  Farm,  Mendlesham  and  several  on  a dead  stick  in 
the  Vicarage  plantation. 

Enteridium  olivaceum  Ehrenb.  Several  aethalia  on  pine  and  beech 
wood  at  Mendlesham,  1933-6.  Fritton  (E.A.E.). 

Reticularia  Ly coper don  Bull.  Common.  Some  very  large  aethalia  on 
the  crown  on  a pollard  willow,  Mendlesham,  May,  1932. 

Liceopsis  lobata  (Lister)  Torr.  On  yew  wood  in  Mendlesham  church- 
yard. On  a pine  log,  Belton,  April,  1934  (E.A.E.). 

Lycogala  epidendrum  Fr.  Frequent  on  rotten  wood. 

Trichia  affinis  de  Bary.  On  rotten  wood  : Mendlesham,  Barking  and 
Butley.  Fritton  (E.A.E.). 

T.  persimilis  Karst.  Common  in  all  districts. 

T.  scabra  Rost.  On  fallen  tree  trunk  in  Holywells  Park,  Ipswich. 
Lothingland  (H.J.H.). 

T.  varia  Pers.  Common  in  all  districts. 

T.  contorta  Rost.  In  company  with  its  variety  inconspicua  frequent 
on  lime  wood  in  Mendlesham  Vicarage  plantation.  Lothingland 
(H.J.H.). 

T.  decipiens  (Pers.)  Macbr.  Frequent  in  most  parts  of  the  county 
during  the  winter  months. 

T.  Botrytis  Pers.  Frequent  on  dead  wood.  The  var.  munda  Lister  on 
birch  bark  at  Butley  and  var.  flavicoma  Lister  on  a holly  twig  at 
Mendlesham. 
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Hemitnchia  Vesparium  (Batsch)  Macbr.  Inside  a hollow  log  at 
Barham,  March,  1933. 

H.  clavata  (Pers.)  Rost.  On  dead  wood,  Mendlesham,  Brockford, 

Barham,  Freston  and  Martlesham  ; also  recorded  from  Bury 
(H.  & S.).  y 

H.  Karstenn  Rost.  On  rotten  lime  and  beech  wood,  Mendlesham. 
ArCyria  ferruginea  Saut.  On  dead  wood,  Mendlesham.  Lothingland 
(H.J.H.). 

A.  cinerea  (Bull.)  Pers.  On  dead  wood,  leaves  and  bracken  ; Mendle- 
sham, Creeting,  Freston,  Foxhall,  Ampton  and  Fritton. 

A.  pomiformis  (Leers)  Rost.  On  pine  and  oak  wood,  Mendlesham. 
Lothingland  (H.J.H.). 

A.  denudata  Wetts.  Frequent  on  rotten  wood.  A colony  was  found 

at  Mendlesham  maturing  on  bare  earth  by  a ditch  side,  December 
1936. 

A.  incarnata  Pers.  Frequent  in  all  districts. 

A . nutans  (Bull.)  Grev.  On  dead  wood  : Bury  (H.  & S.),  Mendlesham, 
Barham,  Foxhall  and  Ampton;  Lothingland  (H.J.H.). 
Lachnobolus  congestus  (Somm.)  Lister.  Two  colonies  on  a dead  stick 
in  a ditch  ; several  on  a rotten  log,  October,  1935,  reappearing 
on  the  same  log  in  September,  1936  ; all  at  Mendlesham. 
Perichama  depressa  Lib.  On  a hazel  stick  in  a Mendlesham  garden  ; 

on  a dead  briar  stem,  Creeting;  Lothingland  (H.J.H.). 

P.  corticalis  (Batsch)  Fr.  On  fallen  poplars,  Bury  (H.  & S.).  Found 
many  times  in  Mendlesham  on  dead  wood,  bark  and  old  ivy  stems  ; 
Lothingland  (H.J.H.). 

P.  vermicularis  (Schw.)  Rost.  Very  common  on  vegetable  refuse, 
dead  grass  and  leaves  at  Mendlesham,  Brockford  and  Wickham 
Skeith.  Very  abundant  on  old  nettles  in  a disused  chalkpit  at 
Creeting,  January,  1935. 

P.  pedata  G.  Lister.  On  dead  leaves  and  twigs  on  ivy-covered  ground 
under  a willow  in  my  garden  at  Mendlesham  during  the  years 
1934-36.  Mr.  Ellis  found  it  on  a twig  at  Flixton,  February,  1935. 
All  the  gatherings  were  submitted  to  Miss  Lister  for  examination 
(see  Journal  of  Botany,  November,  1937). 

Margarita  metallica  (B.  & Br.)  Lister.  On  dead  twigs  and  leaves  at 
Mendlesham,  Creeting  and  Freston.  Var.  plasmodiocarpa  (Blytt) 

R.  E.  Fries  at  Mendlesham. 

Dianema  Harveyi  Rex.  Flixton,  February,  1935  (E.A.E.). 

D.  depressum  Lister.  Several  gatherings  on  dead  wood  at  Mendlesham 
and  Barham. 

1 lototrichia  metallica  (Berk.)  Mass.  On  rotten  briar  stems  in  the 
Mendlesham  \ icarage  plantation  during  winter  months. 
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PLANTS 

Uredinales- — Puccinia  behenis  (DC.)  Otth.  : uredo-  and  teleuto- 
spores  on  bladder  campion  at  West  Runton,  9.ix.l940  and  on 
white  campion  at  Wheatfen.  P.  arenarice  (Schum.)  Wint.  on  lesser 
stitchwort,  Swannington  Upgate  Common,  x.41.  P.  valantice 
Pers.  on  bog  bedstraw,  Alderfen  Broad.  P.  ambigua  (Alb.  & Schw.) 
Lagh.  on  goose-grass,  Brumstead,  Salhouse,  Surlingham,  Fir 
Hills  at  Tharston  and  bank  of  river  Yare  at  Harford.  P.  millefolii 
Fckl.  on  yarrow,  Neatishead  and  Roydon  Fen.  P.  bardance  Corda  : 
teleutospores  abundant  on  several  plants  of  burdock  in  a gravel 
pit  by  the  coast  road  at  East  Runton,  16.ix.40.  P.  gentian ce 
(Strauss)  Mart.  : W.  G.  Clarke’s  record  of  this  rust  attacking 
and  dwarfing  gentians  “ probably  campestris  ” on  ancient  heath- 
land  north  of  Weeting  in  1908  was  overlooked  when  the  list  of 
Norfolk  Uredinales  was  published  : see  Transactions,  \ 111,  680. 
P.  veronicce  Schrot.  : on  mountain  speedwell  growing  in  a moist 

clayey  hollow  at  the  edge  of  woodland  at  Hanworth,  27.iii.41.  P. 
maydis  Bereng  : teleutospores  on  maize  in  the  garden  at  Wheatfen, 
23.xi.41.  The  maize  had  been  grown  from  seed  saved  from  rhe 
same  garden  the  previous  year.  There  appears  to  be  no  published 
record  of  this  rust  occurring  in  Britain,  but  Prof.  W.  Brown  of  the 
Royal  College  of  Science  tells  me  that  the  fungus  occurred  on 
plants  grown  for  class  purposes  at  the  Chelsea  Physic  Garden 
in  two  consecutive  years  round  about  1925  ; the  maize  was  grown 
by  the  late  Curator,  Mr.  W.  Hales,  who  each  year  used  a handful 
of  seed  from  his  chicken-feed.  As  this  rust  is  known  to  produce 
aecidia  on  species  of  Ox'alis,  and  clumps  of  O.  floribunda  and  O. 
acetosella  were  growing  near  the  infected  maize  at  Wheatfen,  I made 
inoculation  experiments  with  overwintered  teleutospores,  but  no 
aecidia  were  produced  on  these  plants  in  the  spring  or  summer  of 
1942.  P.  anthoxanthi  Fckl.  : uredospores  on  sweet  vernal  grass 
at  Upton  Broad,  8.viii.40  and  Wheatfen,  29.vi.41.  L romyces 
geranii  (DC.)  Otth.  & Wartm.  : aecidio- and  uredo-spores  on  round- 
leaved geranium.  Old  Lakenham,  5.vi.41,  teleutospores  in  Septem- 
ber ; also  present  on  Geranium  pusillum  at  Lakenham,  vii.42. 
U.  genistcB-tinctoYicB  (Pers.)  Wint.  on  needle-whin,  Swanington 
Upgate  Common,  x.41.  U.  fabcs  (Pers.)  de  Bary  : many  aecidia 
and  a few  uredo-sori  on  marsh  pea  at  Upton  Brdad,  20. vii.42. 
TJ . salicornice  (DC.)  de  Bary  ; on  erect  annual  glasswort  growing 
on  a rond  along  the  north  shore  of  Breydon  Water,  together  with 
U.  chenopodii  (DC.)  Schrot.  on  annual  sea-blite.  U . scillarum 
(Grev.)  Wint.  : an  interesting  record  of  longevity  in  a rust  is 

afforded  by  this  species  which  has  persisted  on  a colony  of  culti- 
vated bluebells  (Scilla  campanulata)  in  Norwich  C.astle  Gardens 
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for  20  years  ; Mr.  H.  J.  Howard  noticed  it  annually  from  1922 
onward,  while  I have  observed  it  also  from  1933  to  1942  ; it  does 
not  prevent  the  plants  from  flowering.  U.  junci  (Desm.)  Tul. 
In  marshes  of  the  Tas  at  Tharston,  July,  1942,  thousands  of  plants 
of  fleabane  bore  ascidia  of  this  rust  ; in  the  clayey  area  where  they 
were  growing  I could  not  find  a single  clump  of  obtuse-flowered 
rush,  which  is  the  alternate  host  for  the  fungus  ; the  associated 
rush  was  instead  Juncus  inflexus.  Farther  up  the  valley,  however, 
on  sub-acid  peat,  ] . subnodulosus  occurred  in  plenty,  bearing  the 
rust,  but  no  fleabane  was  present  on  that  soil.  The  circumstances 
showed  how  effective  wind  dispersal  of  spores  can  be  ; at  the 
same  time  it  is  puzzling  why  the  rust  should  need  to  jump  to  a 
species  of  rush  belonging  to  a distinct  ecological  zone  when  another 
rush  is  the  natural  associate  of  its  aecidial  host  plant. 

Hyalopsora  polypodii  (Pers.)  Magn.  found  attacking  a bladder- 
fern  (Cystopteris  fragilis)  in  Mr.  Hinde’s  garden  on  Earlham  Road, 
Norwich,  S.vi.42  ; the  fern  was  growing  out-of-doors.  Coleo- 
sponum  petasitis  (DC.)  Ed.  Fisch.  on  common  butter-bur  ( Petasites 
ovatus)  and  white  butterbur  (P.  albus)  in  Saxlingham  rectory 
garden,  22.x. 42. 

E.  A.  Ellis. 

Angiospermaj  The  lizard  orchis  growing  in  a spinney  at  Cringleford, 
as  recorded  in  these  Transactions  several  years  ago,  was  still 
thriving  in  July,  1942,  when  it  had  a stem  10  inches  and  flower 
spike  3£  inches  in  length.  No  seedlings  have  appeared  round  the 
parent  plant. — E.  Limmer. 

Impatiens  fulva : quantities  of  this  beautiful  balsam  have 

colonised  the  edge  of  the  river  at  Horstead  ; still  flowering  in 
October,  1942. — Miss  Whittingham. 


ANIMALS 

Amphipoda  Talitrus  alluaudi  Chevreux  : fern  house  at  Daniels 
Bros.’  nurseries,  Norwich,  1942  (det.  D.  M.  Reid).  Previously 
recorded  in  the  British  Isles  only  from  Royal  Botanic  Gardens 
Glasgow. — A.  E.  Ellis. 

Oniscoida  (woodlice)  The  following  species  were  observed  in  the 
nursery  gardens  and  greenhouses  of  Messrs.  Daniels  Bros.’, 
Norwich,  in  1942  : Trichoniscus  pusillus  (Brandt),  T.  pygmceu's 
Sars,  Androniscus  dentiger  Verhoeff  ( =Trichoniscus  roseus  Sars), 
Haplophthalmus  danicus  Budde-Lund,  Oniscus  asellus  L„  Porcellio 
scaber  Latreille,  P.  spinicornis  Say  (=P.  pictus  Brandt),  P. 
dilatatus  Brandt,  P.  la>vis  Latreille,  Porcellionides  pruinosus 
(Brandt),  Plalyarthrus  hoffmannseggii  Brandt  (in  nest  of  black 
ant,  Acanthomyops  niger),  Armadillidium  vulgar  e (Latreille), 
A.  speyeri  Jackson  (confirmed  by  Dr.  W.  E.  Collinge).  The 
following  species  were  seen  at  Earlham  Park:  T.  pygmceus. 
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A.  dentiger,  O.  asellus,  P.  scaber,  P.  dilatatus,  P.  spinicornis,  A. 
vulgare  and  A.  speyeri  (confirmed  by  Dr.  Collinge).  Ligidium 
hypnorum  (Cuvier)  : this  species,  first  recorded  for  Norfolk  in 
these  Transactions,  vol.  15,  p.  292,  is  probably  common  and 
generally  distributed  in  the  marshes  of  east  Norfolk.  It  has  been 
collected  in  the  following  localities  : Dunston  ; Smotton  Common 
near  Saxlingham  Thorpe  ; Upton  Broad  ; South  Walsham 
Broad  ; Panxworth  ; Alderfen  Broad  and  Bradeston  Marsh. 
Haplophthalmus  danicus  B.-L.  : Whitlingham  ; Postwick  ; Dun- 
ston ; Panxworth;  Shotesham  Park;  Flordon.  Platyarthrus 
h off  man  n seggi  i Brandt.  : West  Tofts,  2nd/Lieut.  T.  Warwick  ; 
Thorpe  St.  Andrew. — A.  E.  Ellis. 

Chelonethi  (false-scorpions) — Chernes  cimicoides  (I'abr.)  : Dunston, 
under  bark  of  dead  oak  and  beech  ; Stoke  Holy  Cross  Mill, 
under  oak  bark  ; Ringland  Hills,  under  oak  bark  ; Tuck’s 
Plantation,  Wheatfen,  Surlingham,  under  elm  bark.  West  Tofts, 
2nd/Lieut.  1.  W arwick.  Chtkonius  ischnochelus  ( Herm.)  : Thorpe 
St.  Andrew  ; Surlingham  W'ood  and  Tuck’s  Plantation,  Wheat- 
fen , Dunston  ; Upton  ; Earlham  ; Daniels  Bros.’  nurseries, 
Norwich  ; Framingham  Pigot  ; Arminghall  ; Shotesham  Park  ; 
ITordon  ; Old  Lakenham.  Chtkonius  tetrachelatus  (Preyssler)  : 
Earlham  Park  ; Daniels  Bros.’  nurseries,  Norwich  ; Old 
Lakenham  Flail.  A.E.E. 

Opiliones  (harvestmen) — Nemastoma  chrysomeleis  (Herm.)  : Dunston  ; 

I horpe  St.  Andrew  ; Ringland  ; Ashwellthorpe.  Lacinius 
ephippiatus  (C.  L.  Koch)  : Dunston,  Framingham  Pigot.  A.E.E. 

Orthoptera — Meconema  thalassinum  (De  Geer)  : Smotton  Common, 
Saxlingham  Thorpe,  amongst  rushes  in  marsh  ; Thorpe  St. 
Andrew  ; Old  Lakenham.  Conocephalus  dorsalis  (Latr.)  : Upton, 
Alderfen,  Rockland  and  South  Walsham  Broads  ; Irstead. 
Tetrix  subulatus  (L.)  : Horning.  Tetrix  vittatus  Zett.  : Smotton 
Common  ; Ringland  Hills.  Tetrix  ceperoi  I.  Bolivar  : Wheatfen 
Broad,  Surlingham  (det.  Dr.  B.  P.  Uvarov).  Occurs  at  Wheatfen 
in  association  with  T.  subulatus  and  T.  vittatus.  Many  of  the 
W heatfen  specimens  have  a remarkably  short  pronotum.  For 
the  differences  between  T.  ceperoi  and  T.  subulatus  see  B.  P. 
UvarOv,  “ Tetrix  ceperoi  I.  Bolivar,  new  to  British  fauna  (Orthop- 
tera, Tetrigidae),  “ J.  Soc.  Brit.  Entomol.  2,1940,  72-75,  fig  11. 
Myrmeleotettix  maculatus  (Thunb.)  : Thorpe  St.  Andrew  ; Mouse- 
hold  Heath  ; Ringland  Hills.  Chorthippus  albomarginatus  (De 
Geer)  : Irstead.  Chorthippus  parallelus  (Zett.)  : Thorpe  St. 
Andrew  ; Dunston  ; Smotton  Common  ; Ringland.— A.  E.  Ellis. 

Odonata  (Dragonflies) — Aeschna  mixta  Latreille  : frequent  in  the 
broads  district  during  the  latter  part  of  August  and  in  September  ; 
first  seen  Aug.  15th  ; Irstead,  Horning,  Woodbastwick,  Panxworth, 
and  at  W heatfen,  Rockland,  Alderfen,  Upton  and  South  Walsham 
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Broads.  Aeschna  isosceles  (Mull.)  : Fleet  Dyke,  South  Walsham, 
l.viii.  1942  ; Alderfen  Broad,  7. viii.  1942.  Orthetrum  cancellation 
(L.)  : males  only,  Alderfen  Broad,  7. viii. 1942.  Libellula  fulva 
Muller  : males  only,  river  Bure  near  South  Walsham,  l.viii. 1942. 
A.E.E. 

Coleoptera — Aulonium  trisulcum  Geof.  : Two  specimens  of  this  rare 
beetle  emerged  from  elm  bark  collected  at  Catton  Grove,  Norwich, 
26. v. 1942  ; a.nother  on  28.V.42  and  others  in  early  July.  The 
elm  had  been  dead  for  more  than  a year  and  the  bark  was  riddled 
with  holes  made  by  Scolytus  destructor  and  not  S.  multistriatus 
with  which  the  A ulonium  had  been  found  associated  previously 
in  Middlesex.  Five  specimens  of  Hypophloceus  bicolor  L.  were 
taken  from  under  the  same  bark  on  21.V.42  and  others  from  an 
elm  on  Hall  Road,  Norwich,  2.vi.42.  Hylesinus  fraxini  Panz.  : 
several  specimens  of  this  bark  beetle,  normally  occurring  in  ash, 
were  found  dead  in  their  larval  tunnels  in  a sycamore  log  at 
Whitlingham,  13.vi.42.  Pediacus  dermestoides  F.  : one  found 
under  bark  of  alder,  Tuck’s  Ride,  Wheatfen,  28.vi.42.  Aspidi- 
phorus  orbiculatus  Gyll.  : found  in  association  with  a mycetozoon 
( Comatricha  nigra)  on  a dead  log  in  Tuck’s  Plantation,  Wheatfen, 
21.vi.42.  Tetropium  gabrieli  Weise  : five  under  bark  of  pine, 
Easton  near  Norwich,  30.V.42  (usually  in  larch).  Alphitobius 
piceus  Ol.  [diaperinus  Brit.  Cat.)  : under  bark  at  the  edge  of  a 
scar  on  a living  elm,  Hall  Road,  Norwich,  7.vi.42.  Thanasimus 
formicarius  L.  : under  birch  bark  on  Felthorpe  Heath,  29.iii.42 
(usually  associated  with  fir  trees). — R.  M.  S.  Brown. 
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I 

SECRETARY’S  REPORT,  1942—43 

The  74th  Annual  Meeting  was  held  at  Norwich  Castle  Museum 
on  15th  May,  1943,  at  2.30  p.m.  The  following  officers  were 
elected  : — President,  Miss  C.  E.  Gay  ; President-elect,  Sir 
H.  E.  S.  Upcher  ; Hon.  Secretary,  Mr.  H.  W.  Back  ; Hon. 
Auditor,  Mr.  C.  R.  A.  Hammond,  and  Hon.  Treasurer,  Mr.  F.  C. 
Hinde,  who  intimated  that  he  was  anxious  that  a successor 
in  this  office  should  be  found  during  the  ensuing  year,  as  he 
would  be  unable  to  undertake  it  for  a further  term.  The 
following  members  were  elected  to  serve  on  the  Committee  for 
three  years  in  the  places  of  those  retiring  by  rotation  ; Messrs. 
G.  Bassett  Digby,  E.  C.  Keith  and  A.  J.  Rudd,  with  Messrs. 
G.  J.  Cooke  and  B.  B.  Riviere  to  serve  for  one  year  by  co- 
option. 

The  Hon.  Treasurer’s  report  was  accepted  and  showed  an 
increased  favourable  balance.  The  following  new  members 
were  elected  : Mrs.  Mark  Taylor,  Mr.  H.  C.  Steele,  Lady 
Upcher,  Mr.  Seago  and  Miss  J.  M.  Lambert. 

The  retiring  president,  Mr.  A.  J.  Rudd,  delivered  an  address 
on  “ Norfolk  Rivers  and  Broads,  with  special  reference  to  their 
fishes.” 

The  President  reported  the  formation  of  a Nature  Reserves 
Investigation  Committee  for  Norfolk  on  March  10th,  1943,  and 
Major  A.  Buxton  (Chairman)  outlined  the  main  recommenda- 
tions which  had  since  been  made  by  this  committee.  Members 
were  asked  to  bring  forward  any  suggestions  they  might  have 
for  the  preservation  of  areas  of  particular  interest  in  the 
county. 

Mr.  G.  Bassett  Digby  submitted  a scheme  for  the  stimulation 
of  more  active  field  work  and  reporting  of  observations  by 
members,  and  asked  that  much  more  should  be  done  by  them 
in  country  districts  to  make  known  the  wrork  of  the  Society, 
by  holding  informal  local  meetings  and  encouraging  young 
people  to  put  forward  their  natural  history  questions. 


Transport  difficulties  prevented  the  holding  of  any  general 
excursions  during  the  summer  of  1943,  but  in  response  to  a 
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suggestion  received  from  the  Foray  Secretary  of  the  British 
Mycological  Society,  three  joint  excursions  were  held  in  search 
of  fungi  as  follows  : — Wheatfen  Broad  (September  18th  and 
19th)  and  Stratton  Strawless  (October  21st).  Notes  on  some 
of  the  more  interesting  species  found  on  these  forays  are  given 
under  " Miscellaneous  Observations.” 


II 

THE  JUNIOR  BRANCH  OF  THE  NORFOLK  AND 
NORWICH  NATURALISTS'  SOCIETY. 

Annual  Report,  1943. 

The  Junior  Branch  is  primarily  intended  for  those  young 
people  who  being  at  School  or  College  are  unable  to  attend  the 
meetings  of  the  Senior  Society,  but  others  interested  are 
eligible. 

The  Annual  Subscription  is  2s.  6d. 

The  present  Membership  numbers  75. 

One  new  member  joined  during  the  year. 

Owing  to  war  work  and  transport  difficulties,  only  one 
meeting  could  be  held  during  1943. 

April  13th,  1943. — Thirty -two  members  and  friends  met  at 
The  Castle  Museum  by  permission  of  Miss  Barnard,  when 
Dr.  Frewen  Moor  very  kindly  gave  up  his  free  afternoon 
to  come  and  give  us  a most  interesting  talk  on  “ Astro- 
nomy.” The  demonstration  of  his  home-made  invention 
for  determining  the  position  of  any  star  at  any  given  time, 
was  of  great  interest. 

BALANCE  SHEET  for  Year  ending  30th  September,  1943. 


Receipts. 

£ 

s.  d. 

Expenditure. 

£ s. 

d. 

Balance  from  1942  Account 

5 

10  5 

Norfolk  Wild  Bird  Protection 

15  Members’  Subscriptions 

1 

17  6 

Committee 

1 1 

0 

Postages  

12 

1 

Balance  in  hand 

5 14 

10 

£7  17 

11 

£7 

17  11 

Patricia  H.  J.  Meade, 

(Hon.  Secretary). 
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III 

PRESIDENT'S  ADDRESS 

NORFOLK  FISHES 

Delivered  by  Mr.  A.  J.  Rudd,  F.Z.S.,  to  the  members  of  the 
Norfolk  and  Norwich  Naturalists  Society,  at  the  Castle  Museum, 
Norwich,  on  May  15 th,  1943 

A comparatively  short  time  ago  the  rivers  of  East  Norfolk 
were  subject  to  salt  water  influence  to  a far  greater  extent 
than  they  are  at  present,  but  the  ebb  and  flow  of  the  sea  up  the 
estuary  gradually  lessened  and  the  land  became  more  solid, 
while  the  rivers  were  restricted  more  or  less  to  clearly  defined 
channels.  The  salinity  of  the  enclosed  waters  gradually  became 
less  and  the  fish  that  had  been  confined  to  the  upper  waters 
were  able  to  move  lower  down  stream,  till  in  time  they  occupied 
all  the  rivers  down  to  the  tidal  water.  At  the  same  time  there 
were  of  course  great  changes  in  the  vegetation,  marine  forms 
giving  place  to  freshwater  forms.  Man  lent  a hand  in  this,  for 
walls  were  built  to  keep  the  water  in  the  rivers  from  flooding 
the  marshes,  dykes  were  cut  to  drain  these  marshes  and  mills 
erected  to  pump  the  water  from  them  to  the  rivers.  As  time 
went  on  the  land  became  drier  and  shrunk  considerably,  so 
that  the  marshes  are  in  many  places  lower  than  the  rivers. 
Although  the  rivers  were  confined  within  their  banks  there 
were  many  sheets  of  water  left,  some  as  widenings  of  the  river 
(Barton,  Hoveton  and  Wroxham  Broads),  but  some  at  a 
considerable  distance  from  the  rivers  (Ranworth,  South 
Walsham  and  Rockland  Broads).  As  time  went  on  some 
broads  decreased  in  size  through  the  encroachment  of  the 
reeds  till  they  almost  disappeared,  as  for  instance  Sutton 
Broad.  Womack  Water  was  of  considerable  extent  when  I 
was  a young  man,  but  has  nearly  vanished.  Barton  is  in  a 
transitional  stage,  the  reed  beds  covering  about  a third  of  the 
water,  but  here  they  have  been  encouraged  and  have  even 
been  planted.  Rockland  Broad  is  in  even  worse  condition 
and  in  summer  time  there  is  scarcely  any  open  water  owing 
to  the  rank  growth  of  the  water  soldier,  and  other  weeds. 
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The  reason  for  some  of  the  names  of  Norfolk  rivers  seems 
rather  obscure  and  the  explanations  given  by  some  writers 
on  the  subject  are  by  no  means  satisfactory.  Eilert  Ekwall 
says  that  Bure  is  a back  formation  of  either  Briston  (Buresdune) 
or  Burgh  and  that  Yare  is  a back  formation  of  Yarmouth. 
More  probably  Briston  was  named  later  than  the  Bure  and 
Yare  is  more  likely  to  be  derived  from  Gar  (rough).  He  says 
that  Wensum  was  originally  Waendsum,  winding,  but  the 
Wensum  is  not  nearly  as  winding  as  the  Yare.  I think  that  the 
names  Wensum  and  Yare  should  be  changed  about  but  a 
new  name  would  have  to  be  found  for  Great  Yarmouth.  As 
it  is,  the  larger  river  Wensum  is  stated  to  be  a tributary 
of  the  smaller  Yare  and,  moreover,  the  river  from  Norwich 
was  called  Wenson  in  a Charter  of  Edward  IV,  11th  February, 
1461  and  it  is  so  called  on  the  Cross  at  Hardley,  which 
marks  the  limit  of  the  jurisdiction  of  Norwich  Corporation. 

Small  streams  in  Norfolk  are  called  either  Hundred  streams, 
from  their  forming  boundaries  of  hundreds,  or  Blackwater. 
There  are  fourteen  Blackwaters  in  the  County.  The  name  is 
evidently  a corruption  of  the  old  English  BLiEC  meaning 
shining  which  more  correctly  describes  them — cf.  bleach, 
bleak,  blick  (sheen  on  silver  in  the  refining  process)  and 
German  blikan,  to  shine. 

The  fall  in  our  rivers  is  very  slight,  that  of  the  Yare  from 
Norwich  to  Yarmouth  being  only  4 inches  to  the  mile,  so  that 
the  lower  reaches  of  all  three  are  affected  by  the  rise  and  fall 
of  the  sea  which  is  about  6-ft.  at  Spring  tides  and  4-ft.  at  Neap 
at  Yarmouth.  Breydon  Water  acts  as  a safety  valve  by 
taking  a vast  quantity  of  water  on  each  flood,  thus  pre- 
venting a sudden  rise  upstream,  but  at  some  spring  tides  the 
water  may  be  salt  as  far  as  Horning  and  Brundall,  the 
salinity  at  these  points  being  sometimes  as  much  as  10  or 
12  parts  per  1000 — sea  water  being  31  parts.  These  salt  tides 
are  most  damaging  in  the  late  summer  when  the  amount  of 
freshwater  coming  down  the  rivers  is  below  normal.  Most 
fish  swim  upstream  in  advance  of  the  salt  water,  but  pike 
do  not  seem  to  exert  themselves  to  get  away  from  it  and 
therefore  the  mortality  of  these  fish  is  very  high.  If  the  tide 
is  a very  quick  one,  roach  and  bream  are  caught  too,  but  perch 
do  not  mind  a moderate  amount  of  salt  in  the  water — in  fact 
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they  seem  to  prefer  water  which  is  slightly  brackish  as 
shown  by  their  preference  for  Hickling  and  Oulton  Broads. 
Travelling  upstream  from  Yarmouth  to  Hickling  a gradual 
decrease  in  salinity  is  found  on  approaching  Thurne  Mouth 
and  then  a gradual  increase  towards  Hickling.  The  local 
people  say  that  this  is  due  to  springs  in  the  Broad.  In  fact 
a salt  table  underlies  the  whole  district,  the  water  from  the  sea 
seeping  through  the  intervening  land. 

Despite  the  fact  that  the  current  of  our  rivers  is  so  slow,  the 
oxygen  content  is  quite  normal  and  the  pHf  is  that  of  rivers 
rising  in  chalk  but  the  nitrates  and  phosphates  are  too  low  for 
a good  growth  of  water  fauna.  The  decay  of  the  littoral 
and  bottom  weeds  produces  a deep  layer  of  mud  over  the  bed 
of  many  of  the  broads.  In  some  cases  it  goes  down  to  a fairly 
hard  consistency,  but  in  some  it  is  so  light  and  thin  that  fish 
can  swim  through  it.  In  any  case  it  provides  food  for  fish 

for  a great  part  of  the  year.  Fish  take  the  mud  into  their 

■ 

mouths,  select  the  nutrient  part  of  it  and  blow  the  remainder 
away. 

The  water  bloom  in  spring  and  autumn  in  some  of  the  broads 
but  more  particularly  in  the  Ormesby  group,  is  a curious 
phenomenon.  It  is  due  to  the  presence  of  blue-green  algae 
( Cyanophycece ) which  rise  to  the  surface  as  a thin  scum,  but  the 
reason  for  its  sudden  appearance  and  as  sudden  disappearance 
is  not  understood.  The  theory  is  that  increased  oxygen  in 
and  among  the'  filaments  of  the  algae  in  the  early  summer 
due  to  more  sunlight  may  account  for  its  appearance  and  that 
its  disappearance  may  be  caused  by  the  exhaustion  of  the 
nutrient  salts  in  the  water.  The  scum  is  carried  by  the  wind 
to  the  shore  where  it  decays  and  forms  a thick  deposit  on  the 
banks  and  reeds.  It  gives  off  sulphuretted  hydrogen,  H2S',  to 
as  much  as  3 parts  per  100,000  and  is  lethal  to  fish,  the  water 
in  the  creeks  being  devoid  of  oxygen.  Of  four  bream  ex- 
amined one  of  6ozs.  was  7 years  old;  12  ozs.  13  years  old;  20ozs. 
14  years  old  and  another  of  the  same  size  15  years  old.  A 
well  fed  20-oz.  bream  should  be  about  8 years  old  and  a 15  year 
old  should  weigh  5 lbs.  Some  taken  from  Great  Yarmouth 
waterworks  reservoir  were  only  14  years  old  and  weighed  7 lbs. 
each. 

otc. — pH  is  scientiiic  shorthand  for  hydrogen  ion  concentration. 

It  is  the  degree  of  acidity  or  alkalinity  of  the  water. 
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Since  the  Broads  district  has  become  the  holiday  resort  of 
so  many  people,  the  traffic  on  the  waterways  has  to  some 
extent  prevented  them  from  growing  up  as  quickly  as  they  did 
before  the  advent  of  the  holiday-makers.  This  is  proved  by 
the  fact  that  during  the  war  reeds  have  grown  out  from  the 
banks,  particularly  in  the  Bure  and  Ant.  Let  us,  when  the 
war  is  over,  make  the  most  of  our  broads  by  cutting  back 
the  reeds  ; if  this  is  not  done,  most  of  the  open  water  may 
in  another  500  years  have  disappeared. 

In  some  broads  the  water  lies  in  strata  of  different  tempera- 
tures. Burnt  Fen  is  perhaps  the  best  example  of  this.  Here  the 
surface  water  is  19°C  ; at  2-ft.  17°C,  at  4 ft  15°C.75C,  and 
at  6-ft.  15°C.  In  Wroxham  Broad  the  drop  in  temperature  is 
only  1°C  at  7^-ft. : and  with  a sudden  fall  in  air  temperature  the 
water  may  be  as  warm  at  the  bottom  as  at  the  top.  In  broads, 
especially  those  of  the  Bure,  the  water  is  often  more  coloured 
than  in  the  rivers  particularly  in  the  summer  owing  to  the 
fermentation  of  the  decomposing  mud,  the  rising  gases  bringing 
particles  of  mud  from  the  bottom.  The  Secchi  disc  shows 
light  penetration  of  the  water  in  Wroxham  Broad  of  2-ft.  6-ins.  ; 
in  Salhouse  Broad  3-ft.  and  in  the  river  adjoining  3-ft.  6-ins.  on 
the  same  day.  On  the  Yare  a prolonged  drought  will  make  the 
water  very  cloudy,  but  a shower  of  rain  will  clear  it  at  once. 

I think  that  this  is  due  to  the  fact  that  any  silt  or  colouring 
matter  coming  down  from  the  upper  reaches  of  the  river  is 
filtered  out  by  the  weeds  by  the  time  it  reaches  Norwich  and 
that  the  sudden  fall  in  temperature  resulting  from  the  rain 
stops  the  fermentation  and  the  local  resultant  colouration  of 
the  water. 

In  the  deeper  broads  of  the  Bure  the  water  is  thick  for  the 
greater  part  of  the  summer  and  very  'ittle  light  penetrates, 
with  the  result  that  there  is  little  or  no  weed  over  the  greater 
part  of  the  bottom  and  in  broads  which  are  deep  up  to  the 
edges  there  is  only  a small  amount  of  littoral  growth.  Shallow 
broads  such  as  Barton  and  Hickling,  where  light  can  penetrate 
to  the  bottom,  are  richer  in  weed  and  consequently  clearer  ; 
they  have,  moreover,  a higher  phosphate  content  than  the 
Bure  broads.  This  being  so  I was  puzzled  to  know  why  the 
Barton  fish  were  of  smaller  size  than  those  of  Hickling,  until  I 
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discovered  a case  of  pollution  many  miles  away,  which  had  an 
adverse  effect  on  Barton  by  increasing  its  alkali  content  above 
the  normal. 

I do  not  propose  to  go  into  the  fauna  and  flora  of  Broadland 
except  to  refer  very  briefly  to  certain  creatures.  Of  mammals, 
otters  are  far  more  plentiful  than  is  generally  supposed  and, 
since  the  war,  have  multiplied  exceedingly.  Of  birds,  the  lovely 
little  bearded  tit  was  not  exterminated  by  the  Horsey  flood  and 
bitterns  are  holding  their  own  on  the  broads  and  spreading 
to  other  counties.  The  great  crested  grebe  has  increased 
tremendously  in  recent  years  and  there  are  several  pairs  on 
every  broad  and  since  the  war  they  have  become  common  on 
the  rivers,  but  at  present  we  have  plenty  of  fish  in  our  waters 
to  supply  their  needs.  Of  amphibia,  I only  refer  to  the  fact 
that  frog  tadpoles  are  ravenously  eaten  by  trout  while  toad 
tadpoles  are  left  severely  alone.  Of  Crustacea,  valuable  as 
food  for  fish,  we  have  crayfish,  freshwater  shrimps,  Gammarus 
pulex  and  zaddachi,  and  various  species  of  Daphnia,  Bosmina 
and  Cyclops.  Insects  providing  food  for  fish  are  Ephemerids, 
including  the  mayfly,  Ephemera  danica,  and  the  various 
“ Duns  ” of  the  fisherman  in  the  upper  reaches  together  with 
sedge  and  alder  flies. 

Of  freshwater  molluscs,  Anodonta  cygnea  does  not  grow  so 
large  in  the  broads  as  in  some  parts  of  England.  Limnaea 
abound  and  we  have  some  rare  Planorbis.  The  latest  comer  is 
a prettily  shaped  mussel,  Dreisena  polymorpha.  The  shell  is 
triangular,  greenish  brown  with  darker  zigzag  markings. 
Catlow  says  that  it  was  first  found  in  England  in  1824  in  the 
Commercial  Docks,  having  evidently  been  brought  from 
Russia  adhering  to  a ship.  I have  found  it  in  Oulton  Broad 
and  in  the  Bure  at  Horning. 

Of  Broadland  plants  1 would  only  mention  that  Naias  marina, 
which  it  was  feared  had  been  destroyed  by  the  flood,  is  now 
growing  in  greater  profusion  than  ever  in  Hickling  Broad. 
This  is  a strange  water  and  its  weeds  are  constantly  changing. 
Fifty  years  ago  Chara  predominated,  then  came  a Zygnema 
which  killed  it  all.  This  was  followed  by  the  so-called  “ Hick- 
ling  weed,”  a wretched  alga,  Cladophora  Sauteri,  which  grew  so 
luxuriantly  that,  although  thousands  of  pounds  were  spent  in 
raking  it  out,  it  threatened  to  block  up  the  whole  broad.  Then 


382 


president’s  address 


came  another  alga  (Zygnema  I believe),  commonly  called  lamb 
skin,  blanket  weed  or  flannel  weed,  which  was  spreading  over 
the  Broad  and  it  was  hoped  would  smother  the  Cladophora  but, 
alas,  the  flood  killed  it  and  made  Cladophora  more  rampant 
than  before.  Now  one  of  the  pond  weeds,  Potamageton  pectina- 
tus  is  rapidly  spreading  and  may  choke  the  alga.  If  it  does,  it 
can  be  more  easily  raked  out.  Flannel  weed  too  was  increasing 
in  1943. 

The  rivers  of  Norfolk  are  what  Professor  C.  A.  Cotton  calls 
mature  rivers,  some  of  the  mud  deposited  by  the  decay  of  weeds 
and  leaves  being  washed  away  by  winter  floods  to  be  renewed 
from  time  to  time.  Each  river  may  be  divided  into  three 
parts — a small  stream  with  in  some  cases  a swift  flow,  then  the 
quiet  middle  reaches  and  lower  down  those  that  are  affected 
by  the  rise  and  fall  of  the  tide.  The  upper  waters  are  in- 
habited by  sticklebacks  and  minnows,  then,  as  the  water 
becomes  deeper  and  wider,  by  trout  and  sometimes  encroaching 
on  the  trout  water  by  dace.  As  the  stream  becomes  slower, 
we  find  roach  predominating  and  lower  still,  down  to  the  tidal 
waters,  bream.  These  fish  are  all  well  adapted  to  their 
environment,  the  sticklebacks  and  minnows  to  the  shallows, 
the  trout  to  the  quickest  flowing  and  therefore  more  oxy- 
genated water,  the  long  graceful  dace  to  the  stickles  of  the 
quieter  water,  the  roach  to  the  slower  and  deeper  middle 
reaches  and  the  bream  to  the  deep  muddy  waters  of  the  lower 
parts  of  the  river,  where  they  love  to  swim  among  the  weeds 
or  even  more  among  the  reed  beds  of  some  of  the  broads, 
which  their  deep  narrow  shape  enables  them  to  penetrate 
with  ease. 

Many  years  ago  salmon  came  up  the  Yare  in  considerable 
numbers,  but  of  late  we  have  not  had  them,  although  some 
still  attempt  the  journey  and  an  odd  one  is  occasionally  found 
dead  by  the  side  of  the  river.  Sea  trout,  which  abound  off 
the  coast  of  Norfolk  in  summer,  occasionally  come  up  river 
to  Trowse  and  the  New  Mills,  but  their  number  seems  to 
decrease  each  year.  Smelts  too  formerly  came  upstream  in 
thousands  but  now  only  a few  ascend  our  rivers.  Last  year 
I caught  about  a score  in  a net  at  Potter  Hcigham  when 
fishing  for  bream.  Trout  are  found  in  the  upper  waters  of 
the  Wensum  and  Bure  and  in  the  Nar,  Tas,  Glaven  and 
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Stiffkey,  but  not  in  the  Yare  or  Waveney.  The  Wensum 
produces  the  biggest  fish.  A few  lakes  in  the  County  have 
been  stocked  with  rainbow  trout.  In  most  cases  the  fish 
have  grown  well,  given  good  sport  and  proved  excellent  for 
the  table  until  about  their  fifth  year,  when  they  have  become 
bottom  feeders  and  quite  uneatable.  They  should  all  be 
caught  in  the  fifth  year  at  latest,  the  lake  rested  for  a year 
and  then  restocked.  Common  rainbows  spawn  in  May  and  are 
not  fit  for  food  until  July,  but  the  shasta,  a variety  of  the 
rainbow,  spawns  in  November  and  so  is  in  good  condition 
during  the  summer.  It  grows  quickly,  rises  well  to  the  fly  and 
is  excellent  for  the  table.  Whether  it  tries  to  go  to  sea  like 
the  common  rainbow  is  not  yet  known,  but  it  is  well  to  have 
the  outlet  from  the  lake  well  guarded  with  wire  netting. 

The  wonderful  story  of  the  migration  of  the  eel  has  been  told 
so  often  that  it  need  not  be  repeated.  There  are  no  authentic 
records  of  eels  going  overland,  although  they  are  provided  with 
what  Frank  Buckland  called  spectacles — in  other  words  the 
skin  is  continued  over  the  eyes  as  in  the  snakes  for  protection 
and  there  is  an  umbrella-like  structure,  which  distends  a pouch 
over  the  gills  to  contain  water  to  keep  them  moist  for  a long  time. 
About  2,000  tons  of  eels  were  imported  annually  before  the 
war  and  it  is  considered  that  the  rivers  of  England  could 
produce  quite  this  quantity,  if  they  were  fully  stocked.  The 
Ministry  of  Agriculture  and  Fisheries  has  held  demonstrations 
all  over  the  country  on  the  catching  of  eels  by  means  of  Dutch 
“ Fyke  ” Nets  and  has  taken  over  the  elver  fishing  station  at 
Epney  on  the  Severn,  from  which  it  has  distributed  many 
millions  of  elvers.  Over  400,000  were  placed  in  the  rivers 
of  East  Norfolk  in  the  spring  of  1943. 

Perch  were  a declining  fish  in  Norfolk  until  a few  years 
ago,  but  the  purchase  of  many  thousands  of  eggs  from  the  Lake 
district  has  much  increased  the  stock  of  this  our  finest  broadland 
fish.  Bream  feed  well  during  hot  weather  but  roach  give  the 
angler  sport  for  three  quarters  of  the  year  and  are  in  best 
condition  in  the  winter.  The  common  carp  is  found  in  a few 
scattered  ponds  and  crucian  carp  in  ponds  near  Beccles. 
Chub  are  only  found  in  the  Ouse  and  its  tributaries  and 
not  in  the  Norfolk  rivers  flowing  East.  The  Norfolk  Fishery 
Board  transferred  many  of  these  fish  from  the  Wissey 
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to  the  Bure  but  none  of  them  have  been  seen  since.  Bream 
and  roach  are  the  great  game  of  the  navigable  waters  of  the 
district.  Our  rivers  are  full  of  them,  (the  Bure  too  full) 
and  to  reduce  their  numbers  the  Fishery  Board  has  turned 
in  numbers  of  pike  from  private  lakes.  The  bream  on  some 
of  our  broads  are  infested  with  the  larval  form  of  the 
tapeworm  Ligula.  It  is  believed  that  the  first  host  of  this 
creature  is  a copepod  and  the  final  host  a fish-eating  bird  such 
as  the  grebe  or  cormorant.  It  appears  to  me  that  only  the 
larvae  whose  hosts  are  small  enough  to  be  swallowed  by  a bird 
can  arrive  at  maturity  and  that  those  in  fish  too  large  to  be 
swallowed  live  to  an  enormous  size  and  then  die,  as  I have 
found  some  tapeworms  with  one  end  shrivelled.  I have  taken 
Ligula  14-ins.  long  §-in.  wide  and  |-in.  thick,  from  a 20-in. 
bream,  but  more  often  from  two  to  five  smaller  ones  are  found 
in  one  fish. 

Not  only  have  we  the  migrations  of  salmon,  smelts  and 
eels,  the  two  former  coming  up  and  the  latter  going  down  river 
to  spawn,  but  there  are  periodic  migrations  in  the  rivers  them- 
selves of  perch,  roach,  bream  and  ruffe,  which  generally  move 
in  shoals  up  and  down  the  rivers  and  on  and  off  the  broads. 
The  migrations  are  chiefly  dependent  on  the  weather.  When 
the  water  in  the  broads  becomes  heated  in  summer  the  fish  move 
off  them  to  the  cooler  waters  of  the  rivers,  and  if  the  heat  is 
maintained  for  a lengthy  period  they  go  further  downstream. 
Sometimes,  when  the  Fishery  Board  has  netted  a certain  dyke, 
enough  fish  for  the  purpose  in  hand  have  been  taken  in  a single 
haul  of  the  net ; at  other  times  we  have  drawn  a blank.  On 
Ranworth  Broad  we  have  sometimes  taken  a shoal  of  bream 
and  no  other  fish  ; on  one  occasion  a sackful  of  ruffes  and 
on  another  63  perch  at  one  haul.  The  yachting  and  motor 
traffic  on  the  rivers  may  also  influence  migration  from  river 
to  broad  and  from  broad  to  river.  I am  told  that  fish  may 
be  seen  going  from  the  Bure  to  the  broads  in  the  morning 
and  returning  to  the  river  at  night.  In  going  downstream 
fish  often  go  too  far  and  get  caught  by  the  salt  water  and 
are  then  subject  to  exosmosis,  the  increased  salinity  causing 
extraction  of  water  from  the  body. 

The  three  factors  in  fish  growth  are  1-  pure  water,  2-  food, 
3-  a normal  pH. 
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1 -Water  must  have  a sufficiently  high  content  of  free  oxygen 
for  the  growth  of  fish  or  even  for  life  itself.  Pollution,  especially 
from  sewage,  may  be  directly  toxic  and  poison  the  fish  by  a high 
ammoniacal  nitrogen  content  or  it  may  destroy  the  oxygen  so 
that  they  are  suffocated.  Even  high  temperatures  alone,  by 
lessening  the  amount  of  free  oxygen  in  the  water,  may  be  fatal 
to  fish.  The  amount  of  oxygen  in  water  is  always  highest 
in  the  afternoon  and  lowest  after  midnight.  Normal  river 
water  contains  1.15  parts  Oxygen  per  100,000  at  10°C  ; 1.01  at 
16°C  and  .94  at  20°C. 

Conditions  in  water  are  very  different  from  those  on  land. 
On  land,  the  air  circulates  in  all  directions,  whereas  in  water 
free  oxygen  in  an  amount  necessary  for  fish  life  may  be  local  or 
rather  a polluted  water  may  be  local.  In  the  Yare  there  is  a 
zone  of  polluted  water  of  low  oxygen  and  high  nitrogen  moving 
up  and  down  with  every  tide.  Sometimes  it  lies  between 
Bramerton  and  Surlingham  ; at  others  between  Surlingham 
and  Buckenham,  while  during  drought  and  low  tides  it  may 
extend  as  far  as  Reedham  Bridge. 

Various  trade  effluents  are  directly  toxic  to  fish,  but  we  have 
very  few  in  Norfolk.  The  most  recent  offenders  are  the  milk 
collecting  centres.  1 he  washing  of  churns  and  bottles  produces 
an  effluent  which  is  often  fatal  to  all  life  in  the  water.  Most 
cases  of  pollution  in  Norfolk  are  due  to  domestic  sewage,  the 
effect  of  which  is  first  to  destroy  the  zoo-plankton  on  which 
young  fish  feed,  then  to  so  reduce  the  free  oxygen  that  older 
fish  cannot  breathe  and  to  kill  the  weeds  which  give  shelter 
to  insects  and  molluscs,  and  finally  to  smother  the  whole  river 
bed  with  sewage  fungus,  Sphcerotilus , in  the  presence  of  which 
nothing  can  live.  A certain  amount  of  sewage  matter,  if  in  a 
fresh  condition,  is  good  for  fish,  since  it  provides  food  for 
bacteria,  which  in  turn  become  food  for  plankton,  the  staple 
food  of  young  fish.  In  Germany  fish  farmers  put  pig  manure 
into  their  ponds  to  supply  food  for  carp  and  it  has  been  advo- 
cated that  fish  should  be  grown  in  sewage  ponds  from  which 
they  should  be  placed  in  fresh  water  for  two  or  three  weeks 
before  being  marketed.  As  an  experiment,  a tarn  in  Cumber- 
land was  manured  with  bone  meal  along  one  side  in  1937  and 
there  the  population  increased  considerably,  while  the  other 
side  showed  but  little  increase.  A second  treatment  was  given 
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in  1939  over  the  whole  tarn  and  was  followed  by  a marked 
increase.  After  the  first  application  the  organisms  in  the 
water  of  the  East  side  rose  to  800  per  100  sq.  ins.,  while  those 
on  the  West  side  were  less  than  200.  After  the  1939  treatment, 
there  was  a rise  all  over  the  tarn  to  1200  organisms  per  100  sq. 
ins.  Pea  mussels  ( Pisidium ) increased  from  10  to  350.  In 
the  words  of  the  Report  of  the  Freshwater  Biological  Association 
“ The  useful  trout  food  increased  almost  beyond  measure  during 
the  course  of  the  experiment.”  I believe  that  a dressing  of 
Superphosphate  or  Ammonium  Phosphate  would  be  beneficial 
to  the  fish  in  man}'  of  our  broads  and  in  those  parts  of  the 
rivers  to  which  the  sea  does  not  penetrate. 

2-Food.  The  food  of  Pike  consists  of  insect  larvae,  Crustacea 
and  molluscs  for  the  first  year  of  their  lives  ; after  that  fish, 
small  at  first  and  larger  later,  although  pike  of  25  lbs.  and  over 
have  been  known  to  feed  exclusively  on  Gammarus  during  the 
summer.  In  summer  pike  take  more  food  than  is  generally 
supposed,  but  it  is  probably  taken  at  night  at  that  period. 
In  the  winter  their  feeding  days  are  at  varying  intervals. 
Hartley  examined  the  stomach  content  of  27  pike  in  January 
and  29  per  cent,  were  empty,  while  only  13  per  cent,  were 
empty  in  the  warmer  part  of  the  year. 

The  food  of  perch,  ruffe  and  eels  is  similar  to  that  of  pike, 
except  that  more  insects  are  eaten.  Fish  under  14  cms.  feed 
chiefly  on  plankton,  those  between  14  and  18  cms.  on  bottom 
fauna  and  those  over  18  cms.  on  other  fish.  That  much 
maligned  fish  the  ruffe  ( Acerina  cernua)  detested  of  anglers, 
is  one  of  our  most  beneficent  fishes  and  a blessing  to  the  in- 
habitants of  broadland.  Its  food  is  entirely  of  animal  origin 
and  in  our  broads  and  water  works  reservoirs  it  consumes  an 
enormous  quantity  of  gnat  larvae.  Dace  eat  more  animal  food 
than  roach  and  bream  and  are  therefore  competitive  with  trout 
in  waters  where  they  exist  side  by  side.  It  is  impossible  to 
exterminate  them  nor  is  it  desirable  to  do  so,  since  their  young 
provide  valuable  food  for  trout  when  insect  food  is  not  available. 

The  diet  of  roach  varies  with  the  time  of  year  and  the  age  of 
the  fish.  The  investigations  of  Mr.  P.  H.  T.  Hartley  of  the 
Freshwater  Biological  Association  show  that  the  food  of  roach 
up  to  10  cms.  in  length  consists  of  60%  plants,  25%  Crustacea, 
10%  insects  and  5%  mollusca.  Of  fish  between  10  and  20  cms., 
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65%  plants,  10%  Crustacea,  15%  insects  and  15%  molluscs. 
Of  fish  above  20  cms.  50%  plants,  2%  Crustacea,  25%  insects 
and  23%  molluscs.  Bream  up  to  10  cms.  contained  7%  plants, 
90%  Crustacea  and  3%  insects.  From  10  to  20  cms.  23%  plants, 
60%  Crustacea  ; 15%  insects  and  2%  molluscs.  Over  20  cms. 
the  fish  contained  30%  plants,  10%  Crustacea,  50%  insects 
and  10%  molluscs.  The  lengths  of  the  fish  are  taken  from 
the  tip  of  the  nose  to  the  fork  of  the  tail.  Both  roach  and 
bream  fast  for  a month  at  the  end  of  the  year.  This  had  long 
been  suspected  from  the  fact  that  men  employed  in  catching 
bait  for  pike  fishing  often  experience  difficulty  in  obtaining  them 
in  November.  On  November  12th,  1942,  seventeen  men  fished 
all  day  at  Wroxham  and  caught  only  one  fish  between  them. 

The  food  of  tench  is  similar  to  that  of  roach  and  bream,  but 
I have  had  no  opportunity  of  making  an  intensive  study  of 
these  fish  owing  to  the  extreme  difficulty  of  catching  any  but 
large  fish.  Small  tench  are  never  caught  by  an  angler  ; I have 
never  caught  one  under  2\  lbs.  A friend  and  I once  took 
27  fish  before  breakfast  and  they  ranged  from  2f  lbs.  to  over 
4 lbs.  I have  netted  many  of  the  private  lakes  in  the  county 
and  have  never  seen  a tench  of  smaller  size. 

Information  on  fish  growth  is  obtained  from  examination 
of  their  scales  which  show  marked  seasonal  rings.  Bream 
are  found  to  grow  much  faster  than  roach,  as  might  be  expected 
from  their  larger  size.  In  the  Broads,  bream  in  their  seventh 
year  average  22  cms.  and  roach  15  cms.  This  growth  rate  is 
the  same  as  that  of  the  same  fish  in  Germany,  but  Hartley 
found  that  in  the  Cam  roach  of  seven  years  had  attained  a length 
of  19  cms.  due  to  a greater  amount  of  animal  food.  In  some 
years  scale  growth  is  very  rapid,  while  in  others  it  is  slow  and 
small.  I have  tried  to  account  for  this  and  had  an  idea  that 
it  might  be  due  to  variations  in  the  amount  of  sunlight  in 
different  years,  but  have  not  yet  been  able  to  prove  anything. 

For  some  years  I marked  roach  and  bream  with  celluloid 
discs  on  their  gill  covers  and  later  with  silver  labels  on  the 
back  fin,  but  the  only  result  so  far  as  migration  is  concerned 
was  that  a bream  marked  at  Potter  Heigham  in  May  was  caught 
at  Acle  in  August ; as  to  growth  nothing  was  proved.  In 
fact  some  of  the  fish  caught  a second  time  had  lost  weight. 
Fish  marking  is  quite  successful  for  salmon  smolts  as  they  are 
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going  down  to  the  sea  and  also  for  cod  and  other  hsh  which 
swim  in  open  water,  but  for  fish  that  swim  among  weeds  and  in 
and  out  of  reed  beds  I am  convinced  that  it  is  useless,  since 
the  labels  are  constantly  catching  in  the  weeds  : this  inflames 
the  tissues  round  the  labels,  which  are  frequently  torn  out,  and 
in  any  case  labels  are  a source  of  worry  to  the  fish,  so  that 
some  fish  have  actually  been  less  in  weight  six  months  after 

marking. 

3-A  normal  pH.  It  is  well  known  that  fish  thrive  best  m 
water  that  has  a certain  amount  of  lime  in  solution.  In  acid 
waters  with  a pH  of  6 and  indeed  in  neutral  waters  with  a pH 
of  7 they  do  not  grow  so  well  as  in  waters  with  a pH  value  of 
say  8.5,  although  Mr.  A.  C.  Gardiner  has  shown  that  trout  in 
acid  lakes  with  no  phosphorus  in  them  possess  skeletons  equal 
to  those  of  fish  from  waters  with  a pH  of  8.  Whether  their 
skeletons  obtained  phosphorus  from  the  plankton  on  which  they 
fed  and.  if  so,  how  the  plankton  absorbed  it,  is  as  yet  unsolved. 

The  times  of  spawning  in  our  rivers  vary  with  the  species 
and  also  in  different  districts.  In  warm  weather  it  may  be  a 
little  earlier  than  normal  and  in  cold  weather  a little  later 
and  it  is  generally  earlier  in  shallow  waters  than  in  deep.  As 
a rule  pike  and  perch  spawn  in  late  March  or  early  April , 
dace  early  in  May  ; roach  and  bream  later  in  the  same  month 
or  early  in  June.  Pike  go  to  the  shallows  of  rivers  or  up  dykes 
for  this  purpose,  while  roach  and  bream  spawn  on  the  wrack 
at  the  sides  of  rivers  or  on  the  roots  of  riverside  trees.  They 
have  definite  places  where  they  spawn  every  year  : at  the 
right  time  the  water  will  be  alive  with  their  splashes  as  the 
fish  rush  about  among  the  weeds  to  relieve  themselves  of  their 
ova  and  milt. 

Roach  eggs  are  brown  semi-transparent  balls  about  the  size  of 
No.  6 shot.  They  float  in  the  water  for  a time  and  are  fertilized 
by  the  milt  floating  round  them.  When  a sperm  enters  an  egg, 
the  outer  membrane  swells  up  away  from  the  inner  one  forming 
a cushion  to  prevent  the  ingress  of  other  sperms.  The  eggs 
now  adhere  to  any  floating  weed  till  they  are  hatched.  After 
a few  days,  according  to  the  temperature  of  the  water,  the 
weed  sinks  to  the  bottom  and  apparently  the  times  of 
spawning  and  of  the  sinking  of  the  weed  must  synchronise. 
I had  some  roach  eggs  in  an  aquarium  on  some  floating  weed 
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and  one  of  the  Fishery  Board  Bailiffs  said  “ The  spawn 
will  be  safe  now.  It  has  all  gone  down.”  Sure  enough  a 
day  or  two  later  the  weed  and  spawn  in  the  aquarium  sank  to 
the  bottom.  The  eggs  were  deposited  on  May  31st  and  on  June 
7th  the  young  fish  were  moving  about  every  little  while  and 
later  on  they  shifted  their  position  every  half  minute.  On 
June  12th  a few  hatched  out.  It  was  interesting  to  watch  the 
inmate  of  an  egg,  which  was  more  than  usually  alive,  and  to  see 
it  hatch.  An  extra  vigorous  jerk  and  there  was  a crack  in  the 
shell  ; another  jerk  and  the  head  was  clear  ; two  or  three  more 
kicks  and  away  went  a fish  a quarter  of  an  inch  long.  During 
the  next  three  days  all  the  rest  were  hatched  and  the  aquarium 
was  alive  with  curious  little  creatures.  Two  black  specks  in 
front  for  eyes  ; a reddish  patch  showing  the  heart  and  a small 
globule  in  the  middle  of  the  body,  which  could  be  recognised 
under  the  microscope  as  the  future  swimming  bladder,  quite 
useless  for  the  moment,  since  it  contained  no  nitrogen,  so  that 
the  fish  swam  with  a series  of  jumps.  A flick  of  the  tail  and  a 
quick  upward  and  forward  movement,  then  a rest  in  which  the 
fish  slowly  sank  ; another  flick  and  further  progress  so  that 
passage  along  the  aquarium  was  like  the  flight  of  linnets 
across  a field.  Four  days  later  this  was  changed  entirely  ; no 
longer  jerky  movements  but  a straight  swim  was  possible 
and  there  was  no  subsidence  when  at  rest.  The  swim  bladder  was 
functioning  and  the  young  fish  swam  like  their  parents.  More- 
over the  gregarious  habit  had  been  formed  and  they  swarmed 
together  in  little  groups  of  5 or  6.  All  this  time^hey  had 
taken  no  food  for  Nature  had  provided  them  with  a feeding 
bottle  in  the  form  of  a yolk  sac  under  the  gills,  which  lasted 
them  for  the  first  ten  days  of  their  lives. 

The  yolk  sac  in  the  roach  is  not  nearly  so  large  as  in  the  trout 
which  has  to  supply  the  fish  with  food  for  about  5 weeks.  In 
the  little  roach  it  was  being  quickly  absorbed  and  the  fish 
began  to  feel  the  pangs  of  hunger  ; on  June  23rd  some 
of  them  were  chasing  water  fleas.  The  fins  were  developing 
within  the  jellylike  covering  of  the  fish  and  the  scales  were 
beginning  to  grow.  First  a papilla  is  developed  in  the  loose 
tissue  of  the  dermis  and  soon  acquires  the  form  of  a twolayer 
plate  between  which  the  scale  appears.  At  the  same  time  the 
scale  pockets  are  formed  and  the  scales  assume  an  oblique 


390 


president’s  address 


position  with  regard  to  the  dermis.  The  upper  layer  cells 
secrete  the  upper  layer  of  the  scale  and  the  lower  cell  layers 
the  lower  layer  ; as  growth  proceeds  the  scales  become  firmly 
lodged  in  their  fibrous  dermal  pockets,  their  posterior  borders 
being  throughout  life  invested  both  by  the  dermal  formative 
layer  and  the  epidermis. 

The  first  scale  to  appear  on  a fish  is  in  the  middle  of  the  side 
on  the  lateral  line  ; next  scales  appear  before  and  behind, 
then  above  and  below,  till  the  entire  surface  of  the  body  is 
covered  not  merely  with  a layer  of  scales  but  with  a triple 
layer,  because  quite  two-thirds  of  each  scale  is  covered  by 
the  scales  in  front  of  it.  Scales  of  fish  differ  greatly  ; some  are 
smooth,  others  rough ; some  are  square,  others  round. 
Cyprinid  scales  are  round  with  striae  following  the  contour  of 
the  scales.  These  markings  are  not  regular  and  from  them 
can  be  learned  the  life  history  of  the  fish.  Some  rings  are 
fairly  evenly  spaced ; others  closer  together.  These  show 
that  the  fish  has  lived  so  many  years,  the  wide  regular  rings 
denoting  summer  growth  and  the  broken  ones  winter  life. 
A roach  of  one  pound  may  have  ten  to  twelve  such  series 
indicating  so  many  years  of  life . The  lines  show  more  than 
this.  There  may  be  irregularity  in  their  spacing,  the  wide 
spacing  of  fat  years  of  good  feeding  and  the  narrower  of  lean 
years.  Along  the  middle  of  each  side  of  the  fish  is  a lateral 
line  in  the  scales  of  which  are  tubes  opening  at  the  anterior 
end  in  the  skin  and  at  the  posterior  end  to  the  outside  of  the 
scale.  These  tubes  contain  nerves  communicating  with  the 
brain  and  are  believed  to  be  the  means  by  which  the  fish 
detects  vibrations  in  the  water,  changes  of  temperature  and 
the  presence  of  pollution. 

There  are  the  same  number  of  scales  on  a big  fish  as  on  a small 
one  of  the  same  species,  not  more  to  cover  the  larger  surface 
but  an  increased  size  in  each  scale.  Scales  grow  all  round 
their  edges  and  the  lower  lamellae  increase  in  thickness  to  give 
the  necessary  strength.  Their  function  is  two-fold — first  to 
cover  the  fish  with  a firm  but  flexible  coat  to  protect  it  from 
damage  and  secondly  to  form  a mirror  to  reflect  adjacent 
objects  and  so  conceal  the  fish.  Many  fish  are  coated  with 
slime  or  murou»  whvc^  ^ud#*'  +hpm  waterproof,  If  the  slime 
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is  removed  so  that  water  comes  in  contact  with  the  scales 
fungoid  growth  is  set  up  and  may  be  fatal. 

At  the  same  time  as  the  scales  the  teeth  have  been  developing. 
These  are  situated  in  the  throat  and  consist  of  two  sets  of 
dentures  with  4 or  5 teeth  in  each,  in  a vertical  position,  inter- 
locking each  other.  Above  is  a plate  whose  function  is  to 
hold  food  down  between  the  teeth. 

The  work  of  the  Coarse  Fish  Investigation  Committee  of  the 
1(  reshwater  Biological  Association  has  been  suspended  for  the 
duration  of  the  war,  but  it  will  be  resumed  as  soon  as  possible 
and  the  results  will  be  looked  forward  to  with  great  interest. 
If  Committees  set  up  by  the  Government  establish  Nature 
Reserves  in  different  districts,  it  is  hoped  that  reserves  may  be 
set  apart  for  the  study  of  fish  life  and  of  the  conditions  best 
suited  to  their  quick  growth,  for  the  benefit  of  anglers. 

Ihe  rivers  and  broads  of  Norfolk  are  the  best  stocked  coarse 
fish  waters  in  the  country,  but  much  can  be  done  to  make  them 
still  more  productive  and,  above  all,  to  increase  the  size  of  the 
fish. 
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IV 

NATURE  RESERVE  INVESTIGATION  IN  NORFOLK 

By  B.  B.  Riviere 

The  reports  of  the  Uthwatt  and  Scott  government  com- 
mittees published  in  1942  and  1943  have  brought  to  the  fore- 
front the  question  of  the  control  and  use  of  rural  land  after  the 
war,  and  it  is  natural  that  some  anxiety  should  be  felt  as  to  the 
adequate  conservation  of  that  essential  element  of  the  country, 
its  wild  life.  To  discuss  this  matter  and  to  decide  as  to  the 
action  to  be  taken  to  safeguard  these  interests  a conference 
on  Nature  Preservation  in  Post  War  Construction  was  called 
by  the  Society  for  the  Promotion  of  Nature  Reserves  in  1941, 
in  which  year  it  held  three  meetings.  In  1942  this  conference 
was  invited  by  Sir  William  Jowett,  Chairman  of  the  ministerial 
committee  concerned  with  reconstruction,  to  appoint  a Nature 
Reserves  Investigation  Committee  to  report  to  the  conference 
on  the  several  principles,  which  should  govern  the  selection  and 
classification  of  areas  in  Great  Britain  for  preservation  as  Nature 
Reserves.  The  report  of  this  committee,  whose  Chairman  is 
Sir  Lawrence  Chubb,  was  submitted  to,  and  in  the  main 
approved  by,  the  parent  body  in  1943.  It  is  the  intention  of 
this  committee  to  submit  further  reports  in  greater  detail 
with  recommendations  as  to  the  management  of  such  reserves, 
and  to  enable  this  to  be  done  it  has  invited  reports  and  sugges- 
tions from  local  committees  in  various  counties. 

On  receiving  this  invitation  a Norfolk  committee  was  set  up 
comprising  the  most  expert  knowledge  available  in  the  sciences 
of  zoology,  botany,  ornithology,  geology  and  archieology,  with 
the  Secretary  of  the  Norfolk  Naturalists  Trust  as  convenor. 
Under  the  chairmanship  of  Major  Anthony  Buxton  a number 
of  meetings  have  been  held,  the  last  being  a joint  meeting  with 
members  of  similar  committees  representing  Suffolk  and 
Cambridgeshire,  and  a report  has  been  submitted  to  the  Nature 
Reserve  Investigation  Committees. 

It  is  impossible  here  to  give  in  detail  the  recommendations 
made  in  the  report,  but  the  following  are  the  main  outlines  : — 
In  its  survey  of  the  County  the  classification  suggested  by  Sir 
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Lawrence  Chubb’s  committee,  viz.  reserves  for  amenity,  habi- 
tat, species,  geology  and  archaeology  has,  so  far  as  is  possible 
been  adhered  to.  The  chief  dangers  to  wild  life  of  Norfolk 
foreseen  by  the  committee  are  building,  drainage  and  afforesta- 
tion. The  types  of  country  considered  are  (1)  the  Broads  with 
the  rivers  and  marshes  connecting  them,  (2)  Breckland  and  its 
meres,  (3)  the  Coastline,  (4)  Commons  and  Heaths,  (5)  Fens 
other  than  those  of  Broadland,  (6)  Downs,  (7)  Woodlands, 
(8)  Places  of  geological  and  archaeological  interest. 

As  regards  Broadland  the  committee  propose  that  the  valleys 
of  the  Bure  below  Wroxham  bridge,  with  its  tributaries  the 
Thurne  and  Ant,  and  of  the  Yare  below  Norwich,  should  be 
made  Scheduled  Areas,  i.e.  that  no  development  by  building 
or  otherwise,  should  be  sanctioned  without  leave  from  the 
government  or  local  body  to  whom  the  government  may 
delegate  its  powers.  Within  this  Scheduled  Area  would  be 
certain  Nature  Reserves,  the  largest  and  most  suitable  of  those 
suggested  being  an  extensive  area  to  which  public  access  to  the 
marshes  might  be  restricted  to  visits  under  the  supervision  of 
a watcher  or  of  the  owner  or  his  keepers. 

In  Breckland  unfortunately  little  typical  Breck  now  remains 
unplanted  on  the  Norfolk  side  of  the  boundary  other  than  the 
areas  at  Wretham  and  Weeting  already  owned  by  the  Norfolk 
Naturalists  Trust.  At  the  joint  meeting  with  the  Suffolk 
and  Cambridge  committees  however,  a considerable  acreage  in 
Suffolk  was  decided  upon  as  a suggested  Scheduled  Area  with 
habitat  and  species  reserves  within  it. 

On  the  coast,  in  addition  to  the  Cley  marshes,  Blakeney 
Point,  and  Scolt  Head  Island  which  are  already  controlled  by 
the  Norfolk  Naturalists  Trust,  some  further  stretches  were 
proposed  for  preservation,  some  as  habitat  and  species  reserves, 
and  some  for  their  special  geological  interest. 

A list  of  Commons  and  Heaths  has  been  given  which  in  the 
opinion  of  the  committee  should  be  preserved  as  such,  either 
as  amenity,  habitat  or  species  reserves. 

Woodlands  of  particular  interest  or  beauty  have  been 
suggested  for  preservation,  while  certain  inland  waters  much 
used  as  resting  or  feeding  places  by  duck  are  suggested  as 
reserves  on  that  account. 
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Finally  the  committee  believe  that  the  proposals  can  be 
carried  out  without  in  any  way  conflicting  with  the  legitimate 

interests  of  agriculture,  or  sport. 

The  place  which  the  Government  intends  Nature  Reserves 
to  occupy  in  post-war  rural  planning,  and  its  intention  as  to 
initiating,  financing  and  controlling  such  reserves  remain  to  be 
seen.  The  appreciation  and  commendation  of  the  objects 
of  the  Society  for  the  Promotion  of  Nature  Reserves  expressed 
by  Mr.  W.  S.  Morrison,  Minister  of  Town  and  Country  Planning, 
in  a speech  to  the  Linnean  Society  and  reported  in  the  7 imes 
of  October  21st,  1943  is  encouraging,  and  the  tribute  he  paid 
to  the  Norfolk  Naturalist  Trust  most  gratifying.  Norfolk 
has  cause  to  be  proud  of  being  in  the  forefront  in  what  she  has 
already  done  to  preserve  her  wild  life  and  for  this  we  owe  a 
debt  of  gratitude  to  the  late  Sydney  Long,  the  founder  of  the 
Norfolk  Naturalists  Trust. 

The  Trust  already  owns  and  administers  as  nature  reserves 
the  Cley  marshe  , Great  and  Little  Eye  a Salthouse  on  the 
coast,  Alder  fen  Broad  and  Starch  Grass  marsh  in  Broadland, 
Wretham  Heath  (including  Langmere  and  Ringmere),  Weetmg 
Heath,  and  two  cottages  in  Lakenheath  with  common  rights 
over  Lakenheath  Warren,  in  Breckland.  Moreover  by  an 
agreement  en  ered  into  in  1942  with  ihe  National  Trust,  with 
whom  it  hopes  to  co-operate  even  more  closely  in  the  future, 
it  has  obtained  a long  lease  of  the  two  National  1 rust  properties, 
Blakeney  Point  and  Scolt  Head  Island,  for  the  management  of 
which  it  has  always  been  mainly  responsible. 

Should  the  Government  adopt  the  recommendations  of  the 
Nature  Reserve  Investigation  committee  and  acquire,  or  make 
financially  possible  the  acquisition  of  land  for  Nature  Reserves, 
so  far  as  Norfolk  is  concerned,  it  has  in  the  Norfolk  Naturalists 
Trust  a body  equipped  with  the  organisation  and  experience 
for  managing  them.  Meanwhile,  whether  or  not  these  things 
come  to  pass  the  Trust  would  welcome  any  opportunity  of 
acquiring  by  private  agreement  other  suitable  areas  in  Norfolk, 
particularly  such  as  are  in  danger  of  spoliation,  to  hold  as  Nature 
Reserves. 


Copyright  E.  J.  Hosking 

Cock  Reed-Warbler  feeding  young  while  the  hen  continues 
to  brood  them. 
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WILD  BIRD  PROTECTION  IN  NORFOLK  IN  1943 
Report  of  the  Committee 

It  is  with  pleasure  that  the  Council  of  the  Norfolk  Naturalists 
1 rust  again  presents  its  annual  report  on  bird  protection  in 
the  County.  It  is  the  fifth  one  produced  in  war-time  condi- 
tions, and  only  made  possible  by  the  support  so  kindly  given 
to  this  branch  of  the  Irust  s work  by  subscribers  ; to  these 
the  Council  tenders  its  sincere  thanks.  It  is  also  grateful  to 
Mr.  Eric  Hosking  for  his  generous  contribution  in  lending  three 
more  of  his  beautiful  photographs  for  illustrations.  It  was 
difficult  to  make  a choice  from  the  varied  selection  of  Broadland 
birds  taken  at  Hickling  during  the  summer. 

There  is  less  news  this  year  from  Scolt  Head  Island,  the 
purt  of  which  is  now  requisitioned  for  military  purposes, 
and  very  little  from  Cley  and  Salthouse  where  in  early  April 
the  marshes  suffered  from  the  worst  sea-flooding  experienced 
for  nearly  half  a century.  The  East  bank  was  breached  in 
several  places  and  the  reeds  which  had  been  cut  during  the 
winter  months  were  washed  away.  Apart  from  this  material 
damage  the.  marshes  were  ruined,  at  least  temporarily,  as  a 
breeding  sanctuary  for  duck  and  waders. 

Charles  Chestney  continues  to  look  after  as  much  of  Scolt 
Head  Island  as  is  possible  and  also  the  Cley  marshes  during 
W.  Bishop’s  absence  in  the  Royal  Navy.  Bishop  has  from 
time  to  time  sent  interesting  news  of  bird  life  seen  in  Iceland 
during  his  occasional  journeys  inland  from  Rekjavik. 

SCOLT  HEAD  ISLAND 

The  winter  of  1942-43  was  in  sharp  contrast  to  that  of  the 
three  previous  years,  and  in  March  it  was  established  that  it 
had  been  the  mildest  on  record  for  thirty  years.  The  only 
cold  weather  experienced  was  during  the  first  ten  days  of 
January,  when  there  was  a little  snow  and  frost,  but  after  that 
the  unusually  mild  weather  continued  almost  unbroken. 

There  are  few  interesting  winter  records  for  the  Island 
because  Chestney  was  employed  at  Cley  cutting  reeds  there 
from  January  to  the  end  of  March.  However,  he  visited  the 
island  each  Sunday  and  from  time  to  time  noted  hen-harriers. 
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merlins,  short-eared  owls,  snow-buntings  and  shore-larks.  The 
usual  flock  of  from  five  to  six  hundred  Brent  geese  used  the 
sheltered  harbour  throughout  the  winter  as  did  a company  of 
thirty  goldeneyes,  among  them  a number  of  full-plumaged  males. 

On  February  20th,  a beautiful  warm  still  day,  the  writer 
visiting  the  island,  found  that  ringed  plovers  were  already 
making  “ scrapes  ” — an  early  date  even  for  an  unusually  early 
spring. 

The  nesting  season  was  a remarkably  successful  one  in 
spite  of  the  continual  noise  resulting  from  military  target 
practice.  It  is  apparent  that  terns,  particularly  Sandwich 
terns,  either  do  not  mind  the  racket  of  gun-fire  or  else  have 
become  accustomed  to  it,  for  they  were  more  numerous  than 
for  many  years  past. 

Chestney  was  not  able  to  make  a count  of  the  nests  this 
summer,  but  made  as  accurate  an  estimate  as  possible  of  the 
numbers  in  the  following  list  : — 


About  the  usual  number. 

Well  over  2,000  pairs  estimated — a big 
increase. 

Rather  more  than  last  season.  The 
beach  on  which  they  nest  is  higher  and 
none  was  washed  out  by  high  tides. 

A pair  laid  two  eggs,  but  these  did  not 
hatch. 

An  estimate  of  over  80  nests — an  in- 
crease on  last  year. 

About  the  usual  number. 

About  the  usual  number. 

Four  nests  were  found,  one  in  the 
middle  of  the  ternery  with  nine  eggs, 
all  of  which  hatched. 

These  were  much  disturbed  because 
their  usual  nesting  site  is  within  the 
target  area  east  of  the  House  hills. 
Some  moved  up  to  the  ternery,  but  a 
number  were  seen  to  be  nesting  in 
the  shell-holes. 

During  the  autumn  two  very  definite  movements  of  small 
birds  were  noted — one  on  September  11th,  when  the  Island, 


Common  tern 
Sandwich  tern 

Little  tern  ... 


Roseate  tern 

Oyster-catcher 

Ringed  plover 

Redshank 

Mallard 


Black-headed  gull 
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in  common  with  many  other  places  along  the  coast,  was  alive 
with  common  redstarts,  wheatears,  pied  flycatchers,  and  small 
warblers,  among  them  a bluethroat. 

The  second  noticeable  migration  was  during  the  last  week 
in  October,  when  besides  the  numbers  of  small  birds  seen  on  the 
island  and  elsewhere,  thousands  of  duck,  mostly  wigeon, 
arrived  in  the  harbour,  and  grey  geese  were  seen  coming  in 
from  the  north. 

Those  familiar  with  the  Island  will  be  interested  to  hear  that 
the  “ break-through,”  begun  in  the  gales  and  high  tides  of 
1937,  has  now  become  the  channel  from  the  harbour  to  the 
open  sea,  and  has  shortened  the  island  by  about  one  thousand 
yards.  At  the  same  time  this  new  cut  saves  the  boats  using  the 
harbour  at  least  three-quarters  of  an  hour  when  going  out  to  sea. 

CLEY  AND  SALTHOUSE 

During  the  abnormally  mild  winter  very  little  of  interest 
was  noted  by  Chestney  who  was  busy  cutting  reeds  most  of  his 
time.  One  or  two  hen-harriers  frequented  the  marshes  from 
early  in  January  until  the  beginning  of  April.  Short-eared 
owls  were  also  noted  from  time  to  time,  and  as  many  as  seven 
were  seen  on  March  16th  and  again  on  the  24th.  On  January 
9th  when  Bishop  was  home  on  leave  he  and  Chestney  flushed 
three  bitterns  from  the  middle  of  the  marsh.  These  birds 
were  heard  grunting  on  February  11th  and  were  still  booming 
on  June  17th  when  it  would  appear  that  they  were  making  a 
second  attempt  to  nest.  Mallard  were  paired  by  the  middle 
of  February.  The  first  spring  migrants  noted  were  a greenshank 
and  a green  sandpiper  on  March  5th  and  on  March  19th  there 
was  a marked  movement  of  green  plover  with  several  flocks 
of  golden  plover,  some  of  which  were  already  in  summer 
plumage.  Two  pairs  of  gargeney  were  seen  on  April  1st,  but 
there  was  no  evidence  of  these  nesting,  probably  owing  to 
the  sea  flood.  The  first  Sandwich  terns  were  seen  flying  over 
Salthouse  Broad  on  April  6th.  On  the  same  day  a violent  gale 
blew  up  from  the  north  west,  increasing  in  strength  during  the 
night.  The  mines  on  the  beach  were  exploding  all  night  long 
from  the  weight  of  the  waves  breaking  on  it  ; the  forced 
tide  swept  over  the  whole  length  from  Salthouse  to  Cley, 
making  the  marshes  an  inland  sea  and  flooding  both  villages 
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and  the  road  connecting  them  to  a depth  of  several  feet. 
Gates,  liggers,  and  bundles  of  reeds  were  floated  away  and 
washed  inland,  or  else  were  caught  in  the  barbed  wire  of  the 
coastal  defence  works.  The  most  serious  damage  which 
resulted  was  the  breach  made  in  the  shingle  ridge  by  Taylor’s 
hill,  and  the  breaking  down  of  the  East  bank  in  several  places 
due  to  the  weight  of  the  water  washing  over  it  from  the  Salt- 
house  side.  This  flooding  could  not  have  happened  at  a worse 
time,  for  although  it  gradually  subsided  there  was  still  a lot 
of  water  on  the  marsh  at  the  end  of  April.  It  was  then  too  late 
for  the  duck,  which  had  been  on  the  point  of  hatching  at  the 
beginning  of  the  month,  to  settle  down  again,  and  throughout 
the  early  summer  the  unusual  sight  of  small  flocks  of  mallard 
duck  was  noted. 

Nests  of  bitterns,  water-rails,  water-hens,  coots  and  waders 
all  suffered  the  same  fate,  and  although  the  late  booming  of 
the  bitterns  indicated  that  they  were  nesting  again,  the  breeding 
season  on  the  whole  was  a very  poor  one.  The  Sandwich 
terns  at  Salthouse  had  no  chance  to  settle  down  on  the  little 
islands  on  which  they  nested  for  several  years,  and  it  is  probable 
that  these  birds  went  on  to  Scolt  Head  and  were  responsible 
for  the  big  increase  there  this  summer. 

Ihe  only  good  results  of  the  inundation  were  the  drowning 
of  the  vermin  which,  owing  to  the  conditions  caused  by  coastal 
defence  precautions,  had  been  increasing  and  were  becoming 
a menace  to  ground-nesting  birds,  and  the  washing-out  of  the 
colony  of  black-headed  gulls  which  had  spread  to  Cley  from 
Salthouse  and  which  were  becoming  too  numerous. 

On  May  21st  Chestney  watched  an  immigration  of  cabbage 
white  butterflies,  which  flew  in  from  the  sea  and  were  so 
numerous  that  they  showed  as  huge  white  patches  against  the 
dark  reed-beds  of  the  marsh. 

The  most  interesting  of  the  summer  visitors  was  a spoonbill 
seen  on  June  30th.  A few  ruffs  and  reeves  were  noted  from 
time  to  time,  but  there  has  not  been  any  evidence  of  the  success 
of  the  experiment  tried  in  the  spring  of  1939,  when  a few  were 
turned  on  to  the  marsh  in  the  hope  of  inducing  them  to  return 
to  their  one-time  breeding  haunts. 

A Montagu’s  harrier  was  seen  quartering  the  marsh  on 
August  13th. 
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In  August  greenshanks,  green  sandpipers  and  small  parties 
of  knot  were  as  usual  the  vanguard  of  birds  returning  from 
northern  nesting  places,  and  this  movement  was  in  full  swing 
throughout  September.  During  this  month  Chestney  was 
often  on  the  marsh  at  dusk  trying  to  prevent  the  hordes  of 
starlings  from  roosting  in  the  reeds.  On  the  8th  he  saw  as  he 
thought  another  huge  flock  arriving  and  was  astonished  to 
find  that  they  were  swallows  and  martins  settling  in  the  reed- 
beds  for  the  night.  In  his  diary  he  says  “ there  were  more  than 
I have  ever  seen  in  one  day  before.”  Wigeon  began  to  arrive 
on  the  open  water  on  the  Salthouse  side  of  the  East  Bank  on 
September  15th  and  by  the  middle  of  October  had  collected 
in  unusually  large  numbers.  Four  pintails  were  seen  on  the 
big  pool  of  the  Cley  marsh  on  October  19th. 

A rather  late  date  for  swifts  to  be  noted  passing  west  was  on 
October  6th.  In  Norwich  these  birds  regularly  leave  their 
nesting  haunts  in  the  second  week  of  August. 

BLAKENEY  POINT 

During  a rather  hurried  visit  to  the  Point  in  company  with 
Chestney  on  June  19th,  the  writer  was  pleased  to  find  an 
improvement  there  on  last  year’s  conditions.  There  was  a 
good  colony  of  common  terns,  two  or  three  nests  of  Sandwich 
and  a few  scattered  nests  of  little  terns.  The  improvement  is 
probably  due  to  the  fact  that  the  Coastal  Defence  Watchers 
picked  up  all  the  eggs  of  the  black-headed  gulls  they  could  find 
this  season.  There  were  very  few  in  the  vicinity  of  the  ternery 
on  June  19th. 


BIRD  NOTES  FROM  HORSEY 
By  Major  Anthony  Buxton 

The  most  satisfactory  news  of  the  year  with  regard  to  duck 
was  the  return  in  the  winter  of  1942-43  of  tufted  and  pochard 
to  Horsey  Mere  from  wrhich  they  had  been  absent  ever  since 
the  sea-flood  of  1938.  They  found  the  weed  they  like  in  one 
corner  only  in  the  autumn  of  1942,  but  during  the  winter  it 
was  clear  from  the  movements  of  the  duck  that  it  had  spread 
all  over  the  Mere.  About  November  10th,  1943,  pochard 
reappeared  and  congregated  on  an  area  of  the  Mere  further 
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south  than  in  1942.  The  weed  sought  by  pochard  and  tufted 
is  not  apparently  that  required  by  coots,  for  although  there 
were  numbers  of  them  at  Hickling  there  were  practically  none 
at  Horsey  in  the  winter  of  1942-43. 

Large  numbers  of  swans,  both  mutes  and  whoopers,  also  fed 
on  the  Mere  during  the  winter,  and  great  companies  of  wigeon 
frequented  it.  The  reason  for  this  was  discovered  at  Martham 
Holmes,  where  a catchcrop  of  oats  and  linseed  ripened  too  late 
and  owing  to  heavy  rain  only  a small  proportion  of  it  could 
be  gathered  ; the  rest  of  the  crop  remained  and  provided  food 
for  wigeon  and  other  fowl  throughout  the  winter  months.  A 
party  of  nine  whoopers  also  grazed  regularly  every  day  on  a 
marsh  on  the  same  farm  where  re-seeding  had  been  very 
successful — they  no  doubt  provided  a rich  dressing  of  manure. 

No  shoveler,  teal  or  garganey  has  yet  nested  at  Horsey 
since  the  flood,  but  there  were  shoveler  just  over  the  western 
boundary. 

Hawks  and  owls  were  well  represented  during  the  summer 
of  1943.  Two  pairs  of  marsh-harriers,  one  of  Montagu’s,  one 
pair  each  of  sparrowhawks,  kestrels,  brown  owls  and  barn  owls, 
three  pairs  of  long-eared,  two  pairs  of  short-eared  and  several 
pairs  of  little  owls  all  nested  in  the  parish.  According  to  the 
popular  belief  in  Norfolk  and  elsewhere  this  should  have  meant 
no  game  birds ; however,  despite  the  fact  that  our  cock 
Montagu  had  a distinct  liking  for  young  partridges,  and  that 
marsh-harriers  always  eat  a certain  number  of  young  pheasants, 
there  are  more  partridges  than  usual  at  Horsey  this  autumn  and 
quite  a good  stock  of  pheasants.  It  must  however  be  confessed 
that  the  pair  of  brown  owls  which  nested  in  the  garden,  and 
which  reared  four  young,  have  been  a terror  to  all  its  other 
inhabitants.  Despite  the  fact  that  there  were  plenty  of  mice 
and  a certain  number  of  rats  available,  they  went  for  every 
bird  in  the  place  from  pigeons  and  jays  to  tits.  Some  of  the 
bird  boxes  are  getting  old  and  these  criminals  were  seen  in  the 
act  of  splitting  them  open  and  of  eating  the  living  contents. 
Vengeance  was  demanded  but,  rightly  or  wrongly,  I have 
stood  by  my  rule  of  non-interference. 

One  pair  of  marsh-harriers  again  produced  infertile  eggs, 
but  the  other  pair  reared  a brood  of  six.  This  nest  was  on  a 
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marsh  to  which  cattle  had  access  and  the  reeds  were  trampled 
in  all  directions.  A circular  patch  of  reed  surrounding  the 
nest,  however,  remained  absolutely  intact  with  a regular  cattle 
path  all  round  it  ; young  marsh-harriers  with  wings  erected 
and  savage  beaks  wide  open  are  an  alarming  spectacle,  and 
this,  or  the  smell  of  the  birds,  was  too  much  for  the  cattle, 
including  the  bull. 

A full  account  of  the  pair  of  Montagu’s  has  appeared  else- 
where, but  as  I was  present  at  the  hatching  of  the  first  chick 
I will  repeat  the  story.  The  first  of  the  five  eggs  was  laid  on 
May  2‘2nd  and  it  was  calculated  that  it  was  due  to  hatch  on 
June  20th.  On  arriving  at  the  nest  at  9 a.m.  on  that  date  my 
arithmetic  proved  correct,  for  one  egg  was  chipped.  The  hide 
was  therefore  kept  in  occupation  all  day,  and  when  my  turn 
came  at  3 p.m.  my  predecessors  reported  that  during  the 
previous  two  hours  the  hen  had  been  picking  off  small  pieces  of 
shell.  She  continued  this  good  work  until  at  4.50  p.m.  she 
held  up  the  larger  portion  of  the  shell  in  her  bill,  and  I could 
see  the  newly-hatched  chick  among  the  eggs  feebly  waving  a 
pink  wing.  At  5.5  p.m.  the  cock  called  the  hen  off,  and  five 
minutes  later  she  returned  with  the  prey  and  standing  on  the 
far  side  of  the  nest  leaned  over  and  very  gently  fed  the  chick 
on  raw  flesh  exactly  twenty  minutes  after  it  was  hatched. 

The  past  summer  was  a bad  season  for  red-backed  shrikes, 
common  and  lesser  whitethroats  and  grasshopper  warblers, 
but  it  was  a remarkably  good  one  for  blackcaps.  For  the  first 
time  since  I have  been  at  Horsey  the  cock  blackcaps  arrived  at 
a normal  date  in  April  (instead  of  at  the  end  of  May)  and, 
although  it  was  some  time  before  the  hens  joined  them,  these 
were  also  much  earlier  than  usual  and  they  nested  in  larger 
numbers  than  I have  known  before. 

In  Norfolk  we  take  sedge-warblers  for  granted,  but  this  is 
not  so  elsewhere,  and  in  Switzerland  they  are  regarded  with 
almost  as  much  veneration  as  peewits,  which  have  a reserve 
for  their  especial  benefit.  This  August  I came  across  a little 
colony  of  sedge-warblers  in  an  unexpected  place  in  Morvern, 
Argyllshire,  where  there  were  a few  reeds  and  much  long  grass 
on  a meadow  bordering  a rocky  river.  The  birds  of  this  little 
colony  all  departed  in  the  third  week  in  August. 
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\ ellow  wagtails  were  again  numerous  at  Horsey,  but  as  the 
reco\  ery  of  the  land  from  the  salt  condition  progresses  their 
numbers  are  gradually  falling  off. 

Bitterns  showed  a distinct  increase  on  last  year’s  numbers 
but  are  not  yet  back  in  full  strength  after  the  hard  winters. 

1 wo  or  three  pairs  of  water-rails  were  noticed  in  the  summer 
for  the  first  time  since  the  sea-flood,  but  although  they  seemed 
to  make  attempts  at  nesting  they  were  evidently  not  successful 
and  soon  moved  on,  from  which  it  appears  that  conditions  are 
not  yet  right  for  their  young.  A fair  number  have  now  arrived 
for  the  winter.  During  October  and  November  spotted  crakes 
often  outnumber  them,  but  in  the  autumn  of  1943  there  are 
fewer  spotted  crakes  than  usual. 

For  the  first  time  for  several  years  no  golden  oriole  was  either 
seen  or  heard  at  Horsey  last  summer. 

In  the  late  summer  and  autumn  curlew  in  considerable 
numbers  fed  regularly  on  the  Horsey  marshes.  No  one  in  the 
village  remembers  this  happening  before,  although  enormous 
numbers  of  them  pass  through  every  year  in  June  and  July. 
There  is  probably  some  grub  which  has  attracted  them,  for 
there  are  still  no  earth-worms  on  the  marshes  which  were 
covered  by  sea-water  in  1938. 

Owing  to  the  absence  of  shallow  water  on  the  marshes  during 
the  spring  and  summer,  passing  waders  have  ceased  to  alight 
on  the  property.  It  should  not  be  difficult  however  to  remedy 
this  and  once  more  to  attract  ruffs  and  reeves,  wood-sandpipers, 
greenshanks  and  other  birds  that  enjoy  probing  in  liquid  mud. 

I here  was  a spell  of  quiet  foggy  and  very  overcast  weather 
from  September  10th— 13th  and  during  this  time  Horsey  was 
full  of  common  redstarts  and  wheatears  with  a sprinkling  of 
chiffchaffs  and  a ring-ouzel.  There  were  literally  hundreds  of 
redstarts  in  the  garden,  the  village  and  on  the  marshes,  but  no 
one  bird  seemed  to  take  the  slightest  notice  of  its  neighbour 
however  close,  and  each  appeared  to  be  a complete  isolationist. 
Their  arrival  may  have  been  caused  by  the  fog  but  they  did  not 
all  leave  when  it  cleared  on  the  13th  nor  for  several  days 
thereafter.  On  September  27th  there  were  a few  pied- 
flycatchers  in  the  garden. 
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While  duck-flighting  on  September  14th  the  one  and  only 
nightjar  I have  ever  seen  at  Horsey  passed  by  me  flying  straight 
and  low  travelling  due  south. 

On  September  21st  when  I was  shooting  pigeons  over  decoys 
on  arable  land  at  Horsey  a number  of  flocks  of  stock-doves  came 
in  from  the  East  and  among  them  were  several  carrier-pigeons. 
One  of  these  was  shot  by  mistake  ; it  had  no  message  but  a 
ring  which  proved  that  it  was  a Belgian  pigeon.  The  inference 
is  that  the  tame  pigeons  had  joined  a migratory  movement  of 
stock-doves  to  this  country. 

I had  evidence  of  a large  influx  of  woodcock  during  the 
period  of  full  moon  in  November,  1943.  There  were  several 
on  successive  days  in  the  garden,  and  during  a high  North 
East  wind  one  came  over  my  head  flying  so  high  and  so  fast 
that  I could  only  just  recognize  him.  He  looked  as  if  he  had 
seen  England,  but  could  not  stop.  Goldcrests  arrived  at  the 
some  time. 


BIRD  NOTES  FROM  HICKLING 
By  Jim  Vincent 

The  mild  weather  at  the  beginning  of  the  year  was  much 
appreciated  by  all  bird  life  after  the  hard  winters  of  1939,  1940 
and  1941. 

Several  hundreds  of  W hooper  and  Bewick  s swans  flew  in 
from  the  East  on  January  8th  and  9th.  These  birds  usually 
precede  an  easterly  w'ind  by  three  days. 

Large  numbers  of  duck  collected  on  the  open  water  of  Hickling 
Broad  during  January,  and  on  the  17th  the  following  wrere 

estimated  : — 

Coot 

Mallard  . . . 

Shoveler 
Teal 

Wigeon  ... 

Pintail  ... 

Pochard 
Tufted  ... 

Goldeneye 


„ 2000 
200 
500 
250 
50 
200 
300 
20 
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Slavonian  and  black-necked  grebe  were  also  seen  on  the 
Broad  during  January. 

February  was  a mild  open  month  and  the  bittern  was  heard 
grunting  on  the  20th.  It  has  often  been  noticed  that  such 

early  booming  of  this  bird  predicts  an  early  harvest,  and  this 
was  true  of  this  year  ’s. 

An  exceptional  migration  of  geese  occurred  on  February 
29th.  Skeins  of  from  two  to  three  hundred  flew  in  from  the 
east  and  continued  westwards,  and  I personally  counted  over 
2,000.  It  seems  probable  that  the  bombing  of  north  Holland 
which  was  going  on  at  this  time  may  have  scared  them. 

Breeding  Species  at  Hickling. 

Bittern.— Three  nests  were  found  with  from  two  to  four  e-gs 
each,  and  one  with  four  young.  At  least  eleven  male  birds  were 
heard  booming.  One  of  two  bitterns  which  I caught  (this  is 
easily  done  if  they  are  in  a place  where  one  can  walk)  dis- 
gorged two  four-inch  roach,  twelve  sticklebacks,  and  the  larval 
of  a dozen  dragonflies. 

Bearded  1 its.— The  thick  warm  reed-beds  of  Hickling  are 
most  favourable  for  this  delightful  species  of  which  there 
cannot  be  too  many.  The  season  was  a satisfactory  one  for 
them  and  they  bred  from  April  to  September.  At  one  period 
there  were  six  nests  with  eggs  apart  from  the  young  birds, 
and  on  September  7th  there  was  still  one  nest  with  four  j^oung.' 
The  latest  date  I remember  for  a nest  is  26th  September. 

Water-Rail.— A few  pairs  were  heard  scattered  over  a wide 
area.  They  have  been  slow  to  recover  from  the  effects  of  the 
sea  flood  of  1938,  but  are  increasing  again  gradually. 

Garganey  Teal.— Two  pairs  nested  (but  only  three  birds 
survived  until  the  flight). 

Shoveler.— These  started  to  breed  in  April  and  were  very 
common  then,  but  the  marsh-harriers  upset  most  of  the  nests 
and  killed  many  of  the  young.  Only  one  shoveler  was  killed  in 
the  first  duck  flight  in  August. 

Lapwing  and  Redshank. — These  were  scarcer  than  usual 
this  season. 

Coot.— On  April  9th  thirty-five  nests  each  with  from  four 
to  eight  eggs  were  found  along  the  waterways  of  Hickling.  This 
is  the  greatest  number  I have  ever  seen  in  one  day. 


Faw  ny  Owl  s nest  in  a patch  of  dead  bracken  with  no  overhead  coverin 


WILD  BIRD  PROTECTION  IN  NORFOLK  IN  1943  405 


Owls. — Five  species  all  nested  this  season.  On  April  26th 
Mr.  and  Mrs.  Ian  Thomson  and  I found  a tawny  owl's  nest  on 
open  ground  among  bracken.  Later  it  was  photographed  by 
Mr.  Eric  Hosking,  and  is  reproduced  in  this  report. 

Marsh- Harrier. — 1943  was  a bumper  season  for  this  species 
with  four  pairs  nesting  in  the  Hickling-Horsey  area.  One  pair 
had  a clutch  of  eight  eggs.  Of  the  fifteen  young  birds  which 
were  ringed,  one  struck  a barrage  balloon  cable  at  Felixstowe 
on  August  29th  and  the  skin  is  now  in  the  British  Museum. 

Such  a number  of  marsh-harriers  may  be  a matter  of  rejoicing 
to  some  ornithologists,  but  having  seen  the  devastation  they 
cause  to  other  species,  I am  convinced  that  two  pairs  of  them 
is  the  maximum  number  the  Hickling-Horsey  area  can  carry. 

Montagu’s  Harrier. — Major  Buxton  has  reported  on  this 
species  in  his  notes  from  Horsey. 

Magpie.— This  once  rare  bird  in  this  district  is  now  common 
all  the  year  round. 

Migratory  Species  seen  at  Hickling. 

White-eyed  Pochard. — One  adult  male  seen  on  May  2nd. 

Wood-Sandpiper. — Two  on  May  19th.  The  male  was  seen 
displaying  on  May  29th. 

Gull-billed  Tern. — Lord  Desborough  and  I watched  one 
working  over  the  shallow  pool  in  front  of  Whiteslea  Lodge  on 
May  26th. 

Little  Gull. — An  adult  bird  seen  on  the  Broad  on  May  31st. 

Syke’s  Wagtail. — A pair  of  these  wagtails  were  on  the  newly- 
ploughed  marshes  at  Waxham  on  June  8th.  The  male  was 
displaying,  and  judging  from  their  behaviour  the  pair  were 
nesting. 

Ruffs  and  Reeves. — A flock  of  ten  seen  on  May  30th. 

Avocet. — One  seen  on  Rush  hills  by  Mr.  Hosking. 

Black  Tern. — More  of  this  species  were  seen  in  the  spring 
and  autumn  than  for  some  years  past. 

Whiskered  Tern. — An  adult  bird  was  perched  on  one  of  the 
posts  in  Hickling  Broad,  only  a few  yards  away  from  me  and 
Mr.  Piggin,  on  July  11th. 
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Stone  Curlew.— A pair  nested  on  some  recently  ploughed 
stony  land  where  rabbits  abound.  I saw  the  hen  return  to  the 
nest  to  brood  the  two  chicks  which  were  then  eight  to  ten  days 
old.  This  is  the  first  time  the  species  has  bred  at  Hickling, 
though  I have  found  it  at  Waxham  and  Horsey  on  seven 
occasions. 

Temminck’s  Stint. — One  on  Rush  Hills  on  September  11th. 

Pallas  s Warbler.  On  September  12th,  a hazy  day  with 
easterly  wind,  during  a walk  along  the  recently-made  Waxham 
Cut  W all  in  company  with  another  Hickling  man,  I saw  the 
biggest  hold-up  of  insectivorous  birds  I have  ever  seen  in  this 
district.  It  reminded  me  of  a good  day  at  Cley  years  ago. 
Common  redstarts  were  everywhere  and  among  them  was  one 
black  redstart.  Iwice  I flushed  a small  warbler  from  the 
sparse  undergrowth,  which  at  first  sight  appeared  to  resemble 
a yellow-browed  warbler,  but  was  more  strikingly  marked. 
4 he  third  time  the  bird  was  flushed  it  flew  to  a clump  of  tall 
seedy  grass  and  fluttered  with  open  wings  showing  a very 
pronounced  yellowish  rump.  I know  the  yellow-browed 
warbler,  and  after  seeing  the  hovering  flight  of  this  bird  I knew 
it  was  a stranger  to  me.  It  tallied  in  every  respect  with 
Pallas’s  warbler. 

Red-Spotted  Bluethroat.  I flushed  an  adult  six  times  from 
a grassy  bank  at  Waxham  on  September  21st,  and  on  October 
2nd  Mr.  Roland  Green  saw  one  only  a few  feet  away  from  his 
studio  window. 

Great  Grey  Shrike. — One  seen  perched  on  some  brambles 
being  mobbed  by  meadow  pipits. 

Long-Tailed  Duck. — A female  on  the  Broad  near  Whiteslea 
Lodge  allowed  me  to  punt  within  a few  yards  of  it.  It  seemed 
slightly  oiled  and  could  not  fly. 

Glossy  Ibis— On  November  12th  a bird  of  this  species  flying 
and  gliding  very  low  as  it  came  off  the  Broad,  was  seen  by  Mr. 
Perrin,  E.  Piggin  and  M.  Nudd. 

Waxwing.— A solitary  waxwing  was  feeding  on  some  bullaces 
in  a Hickling  garden  on  November  18th. 

Bewick’s  Swan.— Twenty-four  flew  in  from  the  east  on 
November  18th  and  settled  on  the  Broad. 

Whooper  Swan.— Several  small  lots  have  arrived  (November 
30th). 
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MISCELLANEOUS  NOTES 
Reediiam  Heronry 

Mr.  Robin  Harrison  reports  that  for  the  second  year  in 
succession  the  original  heronry  at  Reedham,  well  known  as  the 
home  of  a large  colony  from  the  time  of  Sir  Thomas  Browne, 
was  again  deserted  by  them. 

Another  heronry,  however,  has  been  started  in  a “ carr  ” 
surrounded  by  marshland  about  a mile  distant  from  the  old 
site.  I n this  Mr.  Harrison  counted  thirty  nests  on  April  25th, 
many  of  them  containing  young  birds.  As  in  the  old  heronry 
all  of  the  nests  were  in  the  tops  of  Scotch  firs  with  the  exception 
of  six  which  were  in  plane  trees.  A second  visit  at  the  end  of 
July  showed  the  nests  again  containing  young — presumably 
second  broods — and  a number  of  fully  fledged  birds  of  the  year 
standing  about  on  the  edge  of  some  of  them.  On  this  occasion, 
a hot  sultry  day,  the  smell  of  decaying  fish  and  the  hordes  of 
flies  were  so  unpleasant  that  the  inspection  was  made  with  all 
possible  speed. 

The  reason  for  the  desertion  of  the  old  heronry  Mr.  Harrison 
puts  down  to  the  increasing  number  of  rooks  nesting  there  ; 
there  are  none  at  all  in  the  new  site. 

Holkham  Heronry 

On  April  20th,  Charles  Chestney,  Watcher  of  Scolt  Head 
Island,  counted  twenty-seven  nests  here.  He  noticed  that 
several  others  had  been  blown  down,  probably  in  the  great  gale 
at  the  beginning  of  the  month. 

Coastal  Hold-up  of  Migrants 

On  September  10th  the  weather  which  had  been  consistently 
fine  and  warm  deteriorated  ; there  was  rain  from  an  easterly 
direction,  the  temperature  dropped,  and  later  fog  developed. 
The  next  day  hundreds  of  small  migrants  were  seen  at  many 
places  along  the  east  coast  from  Whitby  in  Yorkshire  to  Lowes- 
toft in  Suffolk.  Mr.  Ronald  Garnett,  whose  records  of  the 
birds  at  Salthouse  and  Cley  were  published  in  this  report  during 
the  years  he  lived  at  Kelling,  reported  a wonderful  day  spent  on 
Spurn  Head  on  September  11th.  Common  redstarts  and 
wheatears  were  the  most  numerous  of  the  species  seen  there, 
but  there  were  also  many  pied  flycatchers,  robins,  willow  wrens 
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and  other  small  warblers,  some  ring-ousels  and  a bluethroat. 
One  of  the  redstarts  flew  straight  at  him  and  perched  on  his  hat. 
In  Norfolk,  the  Watcher  at  Scolt  Head  saw  many  common 
redstarts,  pied  flycatchers,  small  warblers  and  one  bluethroat ; 
and  in  his  garden  at  Burnham  Norton  just  opposite  the  Island, 
Captain  Lance  also  had  an  influx  of  small  birds  including  a 
number  of  tree-creepers.  Two  of  these  alighting  on  the  same 
tree  met  face  to  face  as  they  circled  the  trunk  of  it.  At  Horsey, 
Major  Buxton’s  garden,  the  village  and  the  marshes  were  full 
of  common  redstarts  with  many  wheatears,  chiffchaffs,  willow 
wrens,  robins  and  one  ring-ousel.  Dr.  Ley  at  Great  Yarmouth 
noticed  particularly  the  number  of  flycatchers  in  the  town 
and  saw  a red-breasted  flycatcher  in  his  own  garden.  He  also 
saw  another  bird  of  “ robin-like  shape  ” which  he  believed  to 
be  a bluethroat.  Nor  was  this  huge  movement  of  birds  confined 
entirely  to  the  coast,  for  at  East  Dereham  Mr.  Hugh  Wormald 
saw  in  a field  of  black-currant  bushes  an  odd  assortment  of 
birds  which  included  a whinchat,  a number  of  wheatears  and  a 
common  sandpiper. 

A strange  fact  in  regard  to  this  hold-up  of  small  birds  on 
migration  is  that  many  of  them  did  not  move  on  when  fine  still 
weather  returned  on  the  13th,  but  remained  until  the  18th. 

Leach’s  Fork-tailed  Petrel 

Mr.  Robin  Harrison  picked  up  a bird  of  this  species  on  the 
Berney  Arms  marshes  near  Yarmouth,  on  Sunday,  November 
7th.  No  unduly  rough  weather  had  been  experienced  in 
Norfolk,  but  the  wind  had  been  persistently  north-west  for 
some  time. 

Fulmar  Petrel. 

Two  were  first  seen  at  Sheringham  on  April  24th,  and  on 
June  27th  the  number  had  increased  to  seven.  Courtship 
display  was  seen,  but  there  was  no  evidence  of  nesting.  They 
were  last  noted  by  Mr.  Marsham  on  July  13th  on  which  day  he 
left  for  service  with  the  Royal  Navy. 

Glaucous  Gull. 

Three  on  Cromer  beach  on  February  15th,  and  one  at  Blakeney 
on  the  21st.  (G.  Marsham.) 

Bewick’s  Swan. 

Ten  seen  at  Salthouse  on  January  3rd.  (G.  Marsham.) 
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Osprey 

One  seen  over  Woodbastwick  Broad  at  the  end  of  September 
(B.  B.  Riviere.) 

Red-necked  Grebe 

Two  in  winter  plumage  were  seen  on  Woodbastwick  Broad 
on  November  15th.  (B.  B.  Riviere.) 

Waxwing 

A few  seen  at  Langham  on  November  12th.  (Neal 
Rippinghall.) 

Wretham  Heath 

The  first  wheatear  of  the  season  recorded  in  Norfolk  was 
seen  on  Saturday,  March  13th,  on  the  edge  of  Langmere  (C.E.G.) 

Weeting  Heath 

On  May  12th,  a small  colony  of  sand-martins  was  found 
nesting  in  a slit  trench  dug  during  army  manoeuvres.  The 
birds  flew  out  from  almost  under  our  feet  as  we  approached  the 
trench,  which  was  not  more  than  two  yards  long  in  either 
direction.  (C.E.G.) . 

Signed  (on  behalf  of  the  Norfolk  W.P.B.  Committee). 


Constance  E.  Gay,  Secretary. 
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NORFOLK  SEA  FLOODS 

General  Effects  of  the  February,  1938  Flood  seen  in 

1943 

By  Anthony  Buxton 

Salinity 

The  samples  taken  during  last  winter  and  the  present  winter 


show  the  following  salinity  figures  : — 

Date.  Salinity. 

September  22nd,  1942  4.65%0 

November  14th,  1942  3.45°/0o 

November  22nd,  1942  4.15%0 

December  12th,  1942  ...  ...  5%0 

February  10th,  1943  3.35°/0o 

March  26th,  1943  5.62%0 

November  8th,  1943  3.75 %Q 

December  23rd,  1943  5.95%G 

January  15th,  1944  ...  ...  4.01%o 


Samples  show  generally  lower  salinity  in  winter  than  sum- 
mer, but  there  is  great  variation  according  to  rainfall ; a sample 
taken  immediately  after  much  rain  always  shows  less  salinity 
than  one  taken  after  a dry  period.  The  conclusion  remains 
that  neither  our  pumps  nor  our  dykes  are  deep  enough  to 
get  the  salt  out  of  the  lower  levels,  and  that  at  those  levels 
much  salt  remains.  Moreover,  Miss  Pallis,  in  a paper  read 
before  the  Royal  Geographical  Society  in  1911  proved  con- 
clusively that  throughout  this  area,  below  a shallow  fresh  water 
table,  there  lies  the  sea  itself  and  under  certain  conditions  and  in 
certain  places  the  sea  is  not  far  below  the  surface.  This  seems 
to  explain  why  samples  taken  between  Palling  and  Lessingham, 
outside  the  area  affected  by  the  sea  flood,  show  sometimes  as 
high  salinity  as  samples  from  inside  the  area.  It  also 
seems  to  explain  the  prevalence  of  pin  rush,  J uncus  maritima, 
in  the  Palling  area.  We  are,  in  fact,  confronted  with  two 
problems  ; the  permanent  one  of  the  sea  always  underneath 
us,  and,  superimposed,  the  salt  that  was  deposited  in  the  fresh 
water  table  by  the  flood  of  1938. 
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Sea  Defences 

During  the  winter  of  1942 — 43  there  were  several  big  storms, 
with  the  wind  in  the  danger  quarter — North  West.  None  of 
them  actually  coincided  with  full  or  new  moon,  but  the  most 
violent  North-Wester,  that  of  April  7th,  1943,  was  only  three 
days  after  new  moon.  The  damage  done  by  that  gale  all  over 
the  county  to  roofs,  thatch,  stacks,  etc.,  is  only  too  well  known 
and  my  millman  estimated  that  the  wind  was  higher  on  that 
day  than  on  February  11th,  1938,  when  the  breach  occurred. 
On  April  7th,  Mr.  Frank  Starling,  a farmer  at  Horsey,  went 
to  look  at  the  beach  near  Decoy  Wood,  North  of  Winterton  : 
as  a result  of  what  he  saw  he  immediately  removed  all  his 
cattle  from  the  marshes.  I had  looked  at  the  same  stretch  of 
beach  in  the  autumn  of  1942  and  reported  what  I saw  to  the 
Ministry  of  Agriculture  and  the  Catchment  Board.  I think 
that  we  got  through  last  winter  by  the  skin  of  our  teeth  and 
that  the  danger  of  another  breach  is  very  real.  I sought 
independent  advice  concerning  the  adequacy  of  the  present 
sea  defences  after  they  were  completed,  from  Mr.  L.  E.  Bury, 
who,  as  chief  engineering  adviser  to  the  Government  of  Iraq, 
had  had  to  deal  with  a large  flood  at  Bagdad,  after  a long  period 
of  work  in  Egypt,  and  from  Mr.  Prummel,  Chief  Government 
Official  in  the  Zuider  Zee  reclaimed  polders  in  Holland.  Their 
joint  advice  to  me  was  hard  to  follow.  It  was  “ Go  away.”  It  is 
high  time  that  the  Government  should  tackle  what  is  obviously 
its  job— the  making  of  adequate  sea  defences,  not  only  in 
Norfolk  but  at  all  danger  points  on  the  coasts  of  these  islands. 
Before  they  start  they  should  see  what  a real  sea  wall  looks 
like,  and  for  that  I think  they  will  have  to  go  overseas. 
Recovery  of  Farm  Land 

The  main  impression  I have  gained  during  the  last  twelve 
months  from  the  flooded  land  is  the  extreme  unevenness  of 
recovery.  This  cannot  all  be  accounted  for  by  differences  in 
levels  or  varying  efficiency  in  drainage.  It  has  long  been 
clear  that,  where  drainage  is  non-existent  or  very  poor,  there 
is  practically  no  recovery.  The  most  striking  example  is  a 
small  acreage  of  marshes  between  the  Waxham-Horsey  road 
and  Waxham  Cut.  These  marshes  lie  in  a shallow  trough 
between  two  areas  of  arable  land  at  a higher  level.  The  blood 
Relief  committee  decided,  wisely  in  my  opinion,  that  it  would 


412 


NORFOLK  SEA  FLOODS 


have  taken  too  large  a proportion  of  the  money  available  to 
deal  with  them  and  only  bottomfyed  the  dykes  which  border 
them  and  help  to  drain  the  arable  land.  These  marshes 
remain  an  interesting  museum  piece  of  maritime  and  sub-mari- 
time vegetation,  with  samphire  (edible  sea-weed)  still  rampant. 
If  they  are  to  be  tackled  the  best  plan  would  probably  be  to  cut 
entirely  new  dykes  and  put  all  the  spoil  into  the  old  ones. 
This  would  avoid  one  of  the  causes  of  inefficiency  of  drainage 
in  East  Norfolk — the  habit  now  more  prevalent  than  ever,  of 
leaving  the  spoil  on  the  edge  of  the  dykes  and  so  producing 
saucer-shaped  marshes.  A comparison  between  our  marshes 
in  the  Waxham-Horsey-Somerton  area,  and  those  of  Yarmouth 
leads  me  to  the  conclusion  that,  while  pumping  and  d}dce 
cleaning  in  the  Yarmouth  area  are  certainly  no  better  than 
ours,  their  surface  drains  in  the  middle  of  the  marshes  are 
skilfully  planned  and  well  cleaned  ; in  this  they  are  far  ahead 
of  us. 

The  unevenness  of  recovery  seems  partly  due  to  the  fact 
that  the  land  in  the  immediate  path  of  the  sea  flood,  as  it  came 
through  the  breach,  received  a stronger  dose  of  salt  than  the 
land  in  the  back  washes  and  at  the  extremities  of  the  flooded 
area.  Onto  this  land  the  sea  water  no  doubt  pushed  in  front 
of  it  a mass  of  fresh  water  : Hickling  and  Waxham  were 

less  affected  than  Horsey  and  Somerton.  This  is  shown 
not  only  by  the  present  vegetation  but  also  by  animal 
life.  For  instance,  up  to  and  including  last  summer  swans, 
water  rail,  teal,  shoveller  and  bearded  tits,  although  they 
have  frequented  the  Horsey  area  in  winter  since  the  flood, 
have  not  yet  bred  in  Horsey  parish  since  that  time,  whereas 
they  have  done  so  in  Hickling.  This  must,  I think,  be  due  to 
the  continued  absence  from  Horsey  of  some  food  destroyed  by 
the  sea  flood,  which  the  young  of  these  particular  birds  require. 

In  last  year  s account  I went  into  some  detail  concerning 
two  areas  where  re-seeding  was  being  undertaken— on  Mr. 
Neave’s  land  by  Waxham  Cut  and  on  Mr.  W.  Alston’s  at 
Martham  Holmes.  Mr.  Alston  may  now  be  said  to  have 
achieved  his  object— grass  that  will  fatten,  not  merely  keep 
alive,  stock.  The  catch  crops  he  employed  to  clean  the  land, 
including  those  of  the  summer  of  1942,  were  poor,  those  on  the 
lower  levels  very  poor,  but  the  grass  subsequently  re-seeded 
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has  got  a hold.  The  walls  surrounding  his  marshes  have  been 
repaired  and,  when  he  gets  his  long-promised  new  engine  and 
can  ensure  efficient  drainage,  his  marshes  should  provide  first- 
class  feed. 

I stated  in  last  year’s  account  that  Mr.  Neave’s  experiment 
would  not  have  a fair  chance  unless  the  damage  to  the  walls 
surrounding  the  marshes,  caused  by  fires  which  burnt  from 
June  to  September,  1942,  was  repaired,  for  these  walls  would 
leak  like  a sieve,  and  let  water  from  Waxham  Cut,  Brayden  and 
Hick  ling  on  to  the  marshes.  I emphasised  the  urgency  of  this 
matter  to  the  officials  concerned,  who  appeared  to  be  quite 
unimpressed  by  the  danger  from  the  Hickling  side.  However 
something  must  have  frightened  them  for  the  millman  reported 
that  they  repaired  the  Hickling  wall  just  in  time  before  the 
water  rose,  and  so,  by  a narrow  margin,  prevented  the  flooding 
of  the  marshes  by  water  from  Hickling. 

I was  pessimistic  about  the  results  of  Mr.  Neave’s  experiment, 
but  am  glad  to  say  that  1 think  I was  wrong. 

Mr.  Neave  has  kindly  furnished  me  with  the  following 
summary  of  the  cropping  results  obtained  on  the  Waxham 
and  Palling  Marshes  in  1943  : — 

Grass. — This  has  done  well  in  every  case. 

Mangolds. — An  exceptionally  good  crop,  and  the  yield  was 
equally  as  high  as  on  my  farms  at  Catfield  and  Lessingham. 

Oats. — A medium  crop  of  approximately  12  combs  per  acre. 
This  crop  was  put  in  too  late,  and  I think  a better  crop 
would  have  been  obtained  had  it  been  put  in  a good  time. 

Kale. — This  crop  did  very  well  indeed,  although  I only  had  a 
small  acreage  in  the  centre  of  one  of  the  mangold  fields. 

Barley. — This  crop  failed,  the  failure  being  due,  in  my  opinion, 
to  the  crop  being  put  in  too  late  on  a marsh  which  was 
particularly  sour. 

Potatoes. — Two  fields  of  potatoes  were  grown  ; the  first  one 
using  seed  imported  from  Scotland,  which  although  put  in 
rather  later  than  it  should  have  been,  gave  a useful  crop  of 
between  seven  and  eight  tons  per  acre.  The  other  marsh 
was  put  in  later  still,  with  seed  once  grown  from  Scotland, 
which  had  exhausted  itself  chitting.  In  this  case,  as  the 
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prospect  of  the  crop  maturing  was  small,  the  marsh  was 

disced  up  and  summer  fallowed. 

These  are  the  only  crops  grown  at  Waxham  and  Palling  for 
the  1943  season,  and  they  will  be  repeated  during  1944,  plus 
the  introduction  of  two  fields  of  wheat,  which  are  of  course 
already  down  and,  at  the  moment,  look  very  promising.” 

I made  a proposal  to  the  War  Agricultural  Committee  for 
re-seeding  marshes  at  Horsey,  provided  that  salt  analysis, 
taken  by  the  Dutch  A.B.C.  method,  seemed  to  promise  a 
chance  of  success.  This  re-seeding  has,  so  far,  proved  a 
complete  failure,  but  everyone  is  agreed  that  the  failure  was 
due,  not  to  salt,  but  to  the  exceptional  drought  from  February 
onwards  throughout  the  summer  of  1943.  Since  the  experi- 
ment may  prove  of  interest  to  others  I give  the  figures  of  cost. 

ihe  total  area  of  the  marshes  which,  in  agreement  with  the 
Agricultural  Committee,  we  finally  decided  to  re-seed,  was  67 
acres. 

The  costs  per  acre  on  those  marshes,  where  I have  paid  for 
all  the  work  myself,  are  as  follows  : — 

Ploughing  ... 

Harrowing 
Rolling 
Discing 

Hauling  and  distributing  manure 
Manure 
Seeds 


Total 


£ s.  d. 
1 15  0 
7 6 
4 6 

7 6 
1 6 2 

1 4 8 

2 12  6 


£1  17  10 


The  harrowing,  rolling  and  discing  will  have  to  be  repeated 
before  re-seeding  next  spring,  at  a cost  presumably  of  about 
19s.  6d.,  raising  the  total  cost  per  acre  to  £8  17s.  4d.  Three 
other  marshes,  amounting  to  35  acres,  were  actually  seeded  and 
will  have  to  be  seeded  again  at  a cost  of  £2  12s.  6d.  per 
acre,  so  that  in  this  case  the  operation  will  cost  over  £10  per 
acre.  If  the  operation  is  successful,  there  is  a government 
grant  of  £2  per  acre. 
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Timber  and  Marsh  Vegetation 

There  have  been  few  changes  in  timber  during  the  year. 
A Turkish  oak  growing  on  the  edge  of  a marsh  below  the  level 
of  other  live  trees  still  lives  and  puts  out  a small  proportion  of 
its  leaves,  while  British  oaks  at  a slightly  higher  level  are  dead. 
The  few  examples  of  British  oaks  at  low  levels  which  survived 
(apparently  because  there  were  springs  beneath  them)  while 
all  their  neighbours  were  killed,  remain  green  landmarks  among 
the  skeletons  of  dead  trees.  The  horse  chestnuts,  which  for 
the  last  two  years  showed  faint  signs  of  life,  have  given  up  the 
struggle,  but  the  small  proportion  of  silver  birches,  which 
resprouted  from  the  stem,  are  sticking  to  their  job  ; the  result 
is  not  artistic.  The  County  Council  have  continued  hopefully 
to  plant  white  willows  on  the  sides  of  the  Somerton-Horsey 
road.  These  can  now  grow  at  the  Somerton  and  Horsev 
ends  of  the  road,  but  between  those  two  points  nearly  all 
those  planted  have  died.  Nevertheless,  I and  others  are  grate- 
ful for  the  County  Council’s  optimism  for,  when  driving  over 
the  road  in  a fog,  a dead  white  stick  is  just  as  good  a safety 
mark  as  a live  willow.  A few  young  alders,  oaks  and  other 
saplings  have  appeared  on  land  that  was  covered  by  the  sea, 
but  the  broadcasting  and  in  some  cases  the  individual  sowing 
of  acorns  last  autumn  has  produced  no  result.  I believe  that 
we  shall  still  have  to  wait  many  years  before  re-planting  will 
be  possible. 

Cropping  of  the  lower  ends  of  arable  fields  close  to  and  just 
above  marsh  level  produced  in  1943  very  variable  results, 
mainly  disappointing,  and  there  are  still  stubborn  bits  of 
land  even  at  higher  levels  where  the  soil  texture  has  not  yet 
recovered  sufficiently  to  produce  a good  crop  ; but  at  what 
was  high  water  mark  during  the  flood  and  for  some  way  below 
it  some  excellent  crops  were  grown  this  year,  so  that  except  in 
regard  to  timber  we  are  over  the  worst  at  these  levels.  More- 
over the  marshes  have  shown  a great  improvement  on  last 
year,  and  if  re-seeding  in  the  end  succeeds,  we  should,  with  the 
help  of  improved  drainage,  eventually  have  more  and  better 
grass  than  before  the  flood.  But  to  get  it  is  a very  expensive 
business,  and  the  vast  amount  of  damage  caused  by  stock 
to  the  dykes  every  year  is  one  of  the  main  problems  so  far 
unsolved,  and  for  the  moment  apparently  insoluble.  I tried 
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to  solve  it  by  electric  wiring,  but  this  failed  completely  ; the 
cause  of  the  failure  was  peculiar — the  shorting  of  the  current 
by  damp  spiders’  webs. 

During  1943  marsh  sow-thistle  has  certainly  increased  and 
has  moreover  enlarged  its  range,  for  in  addition  to  its  main 
home  in  Brayden  marshes,  it  has  now  colonised  the  South 
shore  of  Horsey  Mere.  I do  not  know  whether  this  is  in  any 
waj-  due  to  conditions  brought  about  by  the  flood  or  recovery 
therefrom.  Belladonna  still  flourishes  in  certain  places  and 
to  some  of  these  cattle  had  access  in  the  summer.  It  was 
interesting  to  see  how  carefully  they  avoided  the  belladonna 
bushes,  grazing  all  round  them  but  never  touching  them. 
Ihere  is,  alas,  still  no  sign  of  giant  spearwort,  which  was 
destroyed  by  the  flood,  flhe  plants  they  need  and  the  swallow- 
tails themselves  were  as  flourishing  as  in  1942. 

In  an  area  of  marshes,  which  has  been  used  as  an  artillery 
range  and  where  no  bottomfying  has  been  done  since  the  flood, 
reed  growth  is  still  extremely  weak,  indeed  it  seems  for  some 
reason  weaker  than  ever  this  year.  This  area  constitutes 
another  example  of  the  rule — no  recovery  without  drainage. 
It  would  be  an  expensive  business  to  tackle  it  and  the  best 
solution  may  well  be  to  cut  it  clean  out  of  drainage,  and  so 
take  some  weight  off  the  pumping  engine  by  reducing  the 
area  with  which  it  has  to  deal.  Even  from  this  area,  as  well  as 
from  the  rest  of  Horsey,  samphire  has  now  completely  dis- 
appeared, but  there  is  still  a little  sea  spurrey  in  the  lowest 
spots.  Another  salt  indicator — a fungus,  H cbclowu  tncso- 
phceitm  very  prevalent  after  the  flood,  has  only  been  seen  in  a 
few  isolated  spots  in  the  autumn  of  1943  ; better  still,  mush- 
rooms have  begun  to  reappear.  Common  rush,  which  was  all 
killed  by  the  flood,  has  only  reappeared  in  a very  few  spots  and 
in  small  patches,  whereas  pin  rush  continues  to  flourish,  since 
it  likes  salt.  Since  the  flood  an  island  in  Horsey  Mere  and 
some  sections  of  the  Horsey-Somerton  road  have  sunk 
appreciably. 

Birds 

There  is  only  one  item  of  interest  connected  with  birds 
that  I can  put  down  to  recovery  from  salt.  It  concerns  the 
Mere,  or  rather  the  weeds  that  grow  in  it.  In  November,  1942 


NORFOLK  SEA  FLOODS 


417 


pochard,  tufted  duck  and  other  divers  discovered  for  the  first 
time  since  the  flood  a patch  of  the  weed  they  want,  at  the 
North  West  corner  of  the  Mere.  From  the  flood  until  that  date, 
the  only  diving  duck  seen  dipped  to  have  one  look  at  the 
Mere,  and  that  was  enough  for  them  ; they  never  even  lit. 
During  the  winter  of  1942-43  these  divers  gradually  extended 
their  feeding  grounds  to  practically  the  whole  Mere,  and  this 
November  (1943)  they  are  again  beginning  to  frequent  certain 
areas  of  the  Mere.  There  were  plenty  of  Coots  at  Hickling 
during  the  winter  of  1942-43,  but  we  had  hardly  a coot  the 
whole  winter,  and  in  the  autumn  of  1943  only  very  small 
numbers  were  seen  until  November  24th,  when  a flock  of  about 
40  appeared,  and  their  numbers  have  since  increased.  This 
seems  to  prove  that  coots  are  in  search  of  quite  a different 
weed  from  that  sought  by  diving  duck,  and  that  the  weed 
which  coots  like  is  only  reappearing  on  Horsey  Mere  this 
autumn.  So  far  I have  failed  to  prove  what  these  weeds  are, 
for  proof  involves  shooting  diving  duck  and  coots  in  the 
evening,  since  they  feed  on  the  Mere  by  day,  and  the  diving 
duck  come  in  at  morning  flight,  having  spent  the  night  else- 
where. We  only  get  them  on  morning  flight  with  decoys 
and  then  their  crops  prove  nothing,  since  they  have  not  begun 
to  feed  on  the  Mere  when  shot.  To  intercept  them  at  evening 
flight  as  they  leave  the  Mere  with  crops  filled  with  its  weeds, 
is  for  various  reasons  difficult. 

Mammals 

There  are  at  the  moment  far  fewer  short-tailed  field  voles  in 
the  marshes  than  usual,  but  they  are  always  subject  to  large 
variations  in  numbers,  and  in  some  years  since  the  flood 
they  have  been  plentiful  ; there  seems  no  reason  therefore  to 
attribute  the  present  shortage  to  salt.  They  appear  to  be  the 
commonest  prey  of  stoats  as  they  certainly  are  of  short-eared 
owls.  We  are  at  the  moment  very  short  of  stoats — a situation, 
which  unlike  most  people  I deplore,  for  I consider  stoat 
hunting  in  the  marshes  with  a terrier  to  be  the  best  form  of 
sport  in  East  Norfolk. 

Fish 

There  are  plenty  of  fish  in  Horsey  Mere,  including  pike,  but 
nobody  has  yet  caught  or  reported  seeing  any  large  pike.  It 
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is  strange  that  large  pike  do  not  seein  yet  to  have  followed 
the  movement  of  other  fish  back  to  Horsey.  I have  not  yet 
heard  of  the  capture  of  any  tench. 

Reptiles 

I have  not  yet  seen  an  adder  on  the  marshes  they  used  to 
frequent,  and  they  appear  to  be  still  confined  at  Horsey  to  the 
warren  by  the  coast. 

Frogs  and  toads  bred  successfully  in  the  flooded  area  in  the 
summer  of  1943. 

The  Future 

The  one  good  thing,  which  the  sea  flood  has  done  to  the 
area  is  to  force  an  improvement  of  drainage,  in  order  to  get 
recovery.  1 he  drainage  has  been  transformed  from  very 
poor  to  pretty  moderate — I should  not  put  it  higher  than  that. 
The  salt  has  also  killed  common  rush  (not  pin  rush)  and  there- 
fore given  a chance  for  grass  to  grow,  where  rush  predominated 
before,  but  the  first  grasses  to  reappear  are  of  poor  quality  and 
some  day  no  doubt  the  rush  will  return,  unless  we  keep  the 
marshes  so  well  drained  that  it  cannot  flourish. 

I hope  that  after  the  war  the  Agricultural  Committees  will 
be  maintained,  possibly  in  a modified  form,  for  1 believe  that 
the  best  hope  of  maintaining  an  improved  and  more  sensible 
drainage  will  lie  with  them.  The  abuses  committed  by 
officials  in  wartime,  when  the  influx  of  individuals  unfitted 
to  wield  authority  is  perhaps  inevitable,  have  caused 
strong  feelings,  and  all  authorities,  however  excellent,  will 
suffer  from  the  reaction.  It  will  no  doubt  be  difficult 
after  the  war  for  the  Agricultural  Committee  to  retain 
the  powers,  which  it  is  really  in  the  public  interest  that  they 
should  possess.  But  by  tact,  the  feelings  against  officials  will  1 
hope  be  gradually  softened  and  if  the  members  of  the 
Agricultural  Committee,  who  are  well  known  and  know  the 
country,  can  continue  to  give  at  least  some  of  the  time  which 
they  have  so  generously  given  during  the  war  to  watch 
over  farming  and  drainage,  I believe  that  they  will  be  able 
to  effect  many  improvements  and  prevent  abuses  and  mistakes. 
The  drainage  boards  would  be  more  efficient,  if  they  all 
included  members  of  the  Agricultural  Committee,  who  would 
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on  the  one  hand  press  for  a higher  standard  and  on  the  other 
prevent  the  adoption  of  uneconomic  schemes. 

Really  good  drainage  unfortunately  produces  a dull  and  ugly 
type  of  country.  I admit  the  necessity  for  it,  however,  dis- 
figuring it  may  be,  but  surely  there  is  room  for  oases  of  natural 
country,  where  bogs  and  marshes  and  all  the  pleasant  things 
that  live  in  them  can  still  exist. 

The  type  of  country  which  we  call  the  Broads  is  unique  in 
these  islands  and  it  draws  in  peace-time  a large  and  increasing 
body  of  the  population  every  year.  To  leave  merely  its 
waterways  with  none  of  their  natural  surroundings  of  delf  and 
hover,  of  reed  and  sedge  marsh,  would  destroy  a national  asset, 
and  after  all  there  is  plenty  of  room  for  improvement  on  land 
comparatively  easy  to  drain,  without  touching  the  most 
untractable  and  scientifically  the  most  interesting  areas, 
which  make  Broadland  what  it  is. 
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THE  NATURAL  HISTORY  OF  WHEATFEN  BROAD, 

SURLINGHAM 

PART  VI 
Lichens 

By  S.  A.  Manning 

The  present  list  of  the  lichens  of  Wheatfen  has  been  compiled 
from  the  collections  made  by  Messrs.  Cockle,  Ellis,  Burn  and 
myself,  named  with  the  generous  assistance  of  Dr.  W.  Watson 
of  Taunton  and  Dr.  I.  M.  Lamb  of  the  British  Museum  Depart- 
ment of  Botany.  The  arrangement  used  here  is  in  accordance 
with  Dr.  Watson’s  “ The  Classification  of  Lichens  ” (New 
Phytologist  XXVIII,  Nos.  1 and  2,  1929)  as  regards 

Orders  ; that  of  families  within  the  orders  follows  “ Lichens  of 
Glamorgan,”  by  A.  E.  Wade  and  W.  Watson  (Glamorgan  County 
History,  vol.  1,  Natural  History,  1936).  In  the  Glamorgan 
list,  the  simple-spored  families  are  placed  first,  then  the  septate- 
spored  without  colour,  next,  those  with  polarilocular  spores, 
and  lastly  those  with  brown  or  dark-brown  spores  which  are 
simple,  septate  or  muriform. 

In  most  cases  I have  been  able  to  indicate  the  habitats  in 
which  the  Wheatfen  species  have  been  found,  but  a further 
considerable  amount  of  data  will  be  needed  before  a proper 
account  of  the  ecology  of  these  plants  can  be  given.  At  the 
moment  it  will  be  sufficient  to  remark  upon  the  abundance  of 
species  occurring  on  the  bark  of  ash  ( Fraxinus  excelsior).  No 
indication  of  the  relative  frequency  of  occurrence  in  Norfolk 
can  be  given,  for  the  same  reason  that  our  knowledge  of  lichen 
distribution  in  the  county  is  still  insufficient  for  a true  picture 
to  be  formed. 


Order  : Parmeliai.es 

FAMILY  USNEACEAi. 

Usnea  florida  (L.)  Web.,  var.  hirta  (L.)  Ach.— Alder  ; oak,  Broads 
marsh  ; ash,  Home  marsh.  Material  from  Wheatfen  was  determined 
by  Dr.  Watson  as  U.  comosa  (Ach.)  Rochl,  sub-species  similis  Mot.  as 
characterised  in  Motkya’s  Usnea  monograph,  but  it  would  be  placed 
as  above  by  British  authors. 

Evernia  prunastri  (L.)  Ach. — Common  on  various  trees. 

E.  furfur acea  Mann,  and  form  scobicina  Cromb. — Hawthorn. 
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Family  Parmeliaceze. 

Parmelia  perlata  (Hucls.)  auct.  plur. — Mossy  base  of  oak,  Surling- 
ham  wood  ; sallow,  Middle  marsh. 

P.  caperata  (L.)  Th.  Fr. — Various  trees. 

P.  exasperata  (Ach.)  Carr. — Requires  confirmation. 

P.  subaurifera  Nyl. — Ash,  Surlingham  wood. 

P.  fuliginosa  Nyl.  and  var.  latevirens  Nyl. — Various  trees. 

P.  revoluta  Flk. 

P.  sulcata  Tayl. — Oak,  sallow,  ash,  alder,  and  with  abundant 
apothecia  (fruit)  on  the  mossy  trunk  of  a fallen  willow  in  the  Wood. 
P.  dubia  (Wulf.)  Schaer.— Ash. 

Hypogymnia  physodes  (L.)  Wats,  with  var.  tubulosa  (Schaer.)  Wats, 
and  form  labrosa  (Ach.) — Various  trees. 

FAMILY  LEG  ANO  RACE  Ai . 

Lecanora  allophana  (Ach.)  Rohl. 

]..  chlarona  (Ach.)  Nyl. — Oak,  ash,  alder. 

L.  pallida  Schser.  and  var.  sorcdiata  Seiner. — Ash. 

L.  carpivea  (L.)  Wain. — Ash,  Middle  marsh  ; buckthorn. 

L.  atra  (Huds.)  Ach. — Ash,  Home  Marsh  and  on  an  old  post. 

L.  expallens  (Pers.)  Ach. — ? 

L.  varia  (Ehrh.)  Ach. — Sallow. 

L.  conizCBoides  Nyl. — Ash,  alder,  birch. 

L.  symmicta  Ach. — Ash. 

FAMILY  LECIDEACEAE 

Psora  ostreata  Hoffm. — On  an  old  post  (worked  wood). 

Lecidca  parasema  Ach. — Ash  ; also  var.  elceochroma  Ach.,  form 
covspurcata-sorediosa  Harm.,  var  .parens  Nyl.  and  material  approaching 
var.  tabescens  : all  on  ash. 

■ L.  dubia  (Sin.)  T.  & B.— Ash. 


FAMILY  PERTUSARIACE.E. 

Pertusaria  amara  (Ach.)  Nyl.  ( = P.  faginea  Height.) — Sallow  in 
the  Carr  and  on  ash. 

FAMILY  RA  ALINACEJE. 

Ramalina  calicaris  (L.)  Fr. — Various  trees. 

R.  fastigiata  (Pers.)  Ach. — On  ash  (including  some  material 
approaching  the  var.  odontata  Hue. 

R.  farinacea  (L.)  Ach. — Ash.) 

FAMILY  LECANIACE.®. 

Lecania  syringea  (Ach.)  Th.  Fr. — Ash. 

Biatoriua  Griffithii  (Sm.)  Mass. — Ash,  alder,  pine  and  a post  on 
Home  Marsh. 

Microphiale  diluta  (Pers.)  Zahl. — Ash. 

FAMILY  TELOSCHISTACEAJ . 

Xanthoria  parietina  (L.)  Th.  Fr. — Alder. 

X.  polycarpa  (Ehrh.)  Oliv. 

X.  lychuea  Th.  Fr. 

FAMILY  CALOPLACACEiE. 

Callopisma  citvinurn  (Hoffm.)  Mass. 

C'.  cerinum  (Ehrh.)  D.N. 

C.  epixanthum  (Ach.)  Mudd. — On  plaster  of  an  outbuilding. 
Candelariella  vitellina  (Ehrh.)  Miill. — Arg. — On  tiles  of  an  out- 
building. 
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FAMILY  PHYSCIACEiE. 

Physcia  pulverulevta  (Schreb.)  Nyl. — Alder. 

P.  hispida  (Schreb.)  Tuck- — Alder  ; oak  in  the  Carr. 

P.  virella  (Ach.)  Lynge — Alder. 

Diploicia  cartescevs  (Dicks.)  Mass — Common  on  old  trees. 

Buellia  myriocarpci  (DC.)  Mudd — Ash,  sallow,  etc. 

FAMILY  TIIELOTREMACE/E. 

Phlyctis  agelcea  Krb. — Ash. 

Diploschistes  scruposus  (L.)  Norm.,  var.  parasiticus  (Somm.)  Zahl. 
( = D.  bryophilus  (Ehrh.)  Zahl. — Encrusting  Cladovia  squamules  on  a 
bank  beside  the  drive. 

Order  : Cladoniales 

FAMILY  CLADONIACEAE. 

Cladonia  pyxidata  (L.)  II off m. 

C.  pimbriata  (L.)  Er. — On  dry  bank,  old  stumps,  oak,  etc.  ; the 
form  simplex  (Ach.)  on  mossy  oak  base,  willow  and  soil  ; form  prolifera 
(Retz.)  B.  de  Lesd.  ; var.  subulata  (L.)  Wain,  on  dry  bank  ; form 
fibula  (Ach.)  on  mossy  rotten  log  in  Surlingham  Wood. 

C.  ochrochlora  Elk. — Dry  bank. 

Order : Ectolechiales 

FAMILY  CHRYSOTHRICACEHE. 

Crocynia  libricola  B.  de  Lesd. — Willow. 

Order  : Peltigerales 

FAMILY  PELTIGER  ACEAJ. 

Pelligera  canina  (L.)  Wild. 

P.  spuria  DC. — Mossy  soil  on  Drive  bank. 

P.  polydactyla  (Neck.)  Hoffm. — On  lawn  near  the  house. 

Order  : Graphidales 

FAMILY  AKTHONIACEAi. 

Arthonia  lurida  Ach.,  var.  spadicea  Nyl. 

A.  radiaia  (Pers.)  Ach. — On  ash  ; the  var.  swartziana  (Ach.)  Syd. 
on  ash  and  buckthorn. 

Allarthonia  patellulata  Nyl. — Ash. 

FAMILY  OPEGRAPHACE/E. 

Opegrapha  herpetica  Ach.,  var.  elegans  Borr. — Ash  in  the  Wood. 

O.  atra  Pers.  and  var.  arthonoidea  Leight. — Ash. 

O .betulina  Sm.  and  form  prosiliens  Stirt. 

Enterographa  crassa  (DC.)  Fee — Willow. 

Order : Coniocarpales 

FAMILY  CYPHELIACEjE. 

Cyphelium  inquinans  Trev. — On  an  old  post. 

FAMILY  CALICIACEAE. 

Chcenotheca  melanophcea  Zwackh.  (some  approaching  var.  ferru- 
ginea  A.L.Sm.) — Scots  pine  on  Home  Marsh. 

Order  : Pyrenocarpales 

FAMILY  ARTHOPYRENIACE^E. 

Acrocordia  biformis  (Borr.)  Oliv. — Buckthorn. 
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VIII 

FLORA  AND  FAUNA  OF  NORFOLK 
Miscellaneous  Observations 
Compiled  by  E.  A.  Ellis 

Phe nologic al  Notes — A mild  spring,  with  an  absence  of 
the  usual  frosts,  encouraged  many  wild  plants  in  Norfolk  to 
flower  early  in  1943.  Some  “ first  appearances  ” were  so 
greatly  ahead  of  schedule  that  they  constituted  a new  record 
for  earliness.  A few  clusters  of  hawthorn  blossom  were  open 
in  Norwich  on  April  15th  and  others  in  the  surrounding  district 
during  the  following  week.  Ragged  robin  and  marsh  valerian 
were  flowering  at  Wheatfen,  April  25th  ; common  field  poppy 
at  Rockland  St.  Mary,  May  2nd  ; elder  at  Rockland,  May  14th  ; 
blackberry  and  yellow  vetchling  at  Kirby  Bedon,  May  18th  ; 
dog  rose  and  male  white  bryony  at  Brundall  and  Surlingham, 
May  20th  ; yarrow  and  the  knapweed  ( Centaurea  nemorcdis) 
at  Kirby  Bedon,  May  21st  ; meadow-rue,  yellow  flag,  glaucous 
marsh  stitchwort  and  great  sedge  ( Cladium  mariscus)  at 
Wheatfen,  May  23rd  ; common  mallow,  field  bindweed  and 
creeping  cinquefoil  at  Kirby  Bedon,  May  28th  ; field  rose  at 
Bramerton,  May  29th  ; meadow  thistle  and  common  valerian 
at  Wheatfen,  May  30th. 

In  the  Norwich  district,  all  kinds  of  trees  were  in  leaf  by 
May  1st,  with  the  exception  of  a few  of  the  beeches  ; oaks  were 
very  forward  and  oak-apples  were  falling  on  May  2nd.  It  was 
a great  season  for  sallow-bloom  and  in  the  first  few  days  of 
May  the  ripe  wind-borne  seeds  were  forming  a thick  scum  of 
fluff  on  some  of  the  broads. 

Plant  Records — Danewort  ( Sambucus  ebulus  L.),  one  of 
the  more  interesting  plants  which  has  disappeared  from  hedge- 
banks  through  road-widening  operations,  was  still  flourishing 
at  Castleacre  and  Grimston  in  1943  (Mrs.  Elwes).  Ploughman’s 
spikenard  ( Inula  conyza  DC.)  was  abundant  at  Strumpshaw 
Hill,  and  the  elecampane  (I.  helenium  L.)  was  still  persisting 
at  Brundall  this  year.  A Peruvian  weed,  Galinsoga  parviflora 
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Cav.  was  found  seeding  on  a bombed  site  at  Gt.  Yarmouth  in 
October  (A.  H.  E.  Brunning).  The  yellow  Star-of-Bethlehem 
(Gagea  lutea  Ker.)  was  noticed  in  Way  land  Wood  in  April 
(Miss  G.  M.  Newton). 

A Groundsel  Hybrid— On  May  17th,  1943,  a plant  which 
looked  as  though  it  might  be  a hybrid  between  common 
groundsel  ( Senecio  vulgaris)  and  the  alien  wall-ragwort  (5. 
squalidns)  was  found  growing  in  a mixed  colony  of  these  two 
species  on  Norwich  Castle  mound.  It  bore  over  200  yellow 
short-rayed  inflorescences  ; the  stems  were  more  tough  and 
spreading  and  persisted  longer  than  those  of  S.  vulgaris,  though 
the  leaves  were  small  as  in  that  species.  Indication  of  hybrid 
origin  lay  in  the  fact  that  not  a single  floret  produced  a fruit, 
whereas  the  rayed  varieties  of  5.  vulgaris  are  regularly  self- 
fertile. 

Mr.  Kjell  Lindqvist  kindly  undertook  to  investigate  the 
pollen-development  and  found  that  meiosis  was  irregular,  with 
incomplete  pairing  of  chromosomes,  indicating  that  the  chromo- 
somes of  the  parent  plants  were  not  homologous.  Preparations 
showed,  in  late  anaphase,  unpaired  univalents  left  behind.  The 
somatic  chromosome  number  in  Senecio  squalidus  was  found  to 
be  20,  but  that  of  5.  vulgaris  was  not  ascertained.  The  be- 
haviour of  the  hybrid  suggested  that  if  5.  squalidus  was  one  of 
its  parents,  the  other  might  have  had  10  somatic  chromosomes. 
This  result  proved  something  of  a puzzle,  when  Dr.  E.  J. 
Salisbury  subsequently  provided  the  information  that  the 
number  in  S.  vulgaris,  according  to  Afzelius,  was  40.  The 
expectation  would  be,  therefore,  that  a hybrid  between  this  and 
S.  squalidus  would  have  a somatic  number  of  30.  It  seems 
possible,  however,  that  “ S.  vulgaris  L.”  is  a species  compounded 
of  forms  which  may  possess  different  numbers  of  chromosomes, 
ranging  from  10  upwards  in  multiples  of  that  number. 

A.  H.  Trow,  writing  on  the  inheritance  of  certain  characters 
in  S.  vulgaris  and  its  segregates  (Journal  of  Genetics,  II,  No.  3, 
1912),  showed  that  the  common  groundsel  was  made  up  of 
several  distinct  forms,  which  after  being  crossed  with  one 
another  could  sort  themselves  out  again  on  Mendelian  lines. 
Unfortunately  his  work  was  carried  out  before  the  technique  of 
deciphering  chromosome  structure  and  arrangement  had  been 


FLORA  AND  FAUNA  OF  NORFOLK 


425 


perfected.  The  groundsel  common  on  Norwich  Castle  mound 
resembles  most  nearly  the  strain  called  by  Trow  “ prcecox." 
Senecio  vulgaris  b.  radiatus  Koch,  is  not  known  to  occur  in 
Norwich,  although  it  was  once  found  many  years  ago  at  Gt. 
Yarmouth  by  E.  F.  Linton. 

S.  squalidus  has  spread  rapidly  over  the  ruins  of  bombed 
buildings  in  Norwich  and  Yarmouth  during  the  past  two 
years,  in  company  with  the  Canadian  fleabane  and  rose-bay 
willow-herb. 

H.  J.  Howard  and  E.  A.  E. 

Early  History  of  Senecio  squalidus  in  Norfolk — In  1880 
I first  noticed  S.  squalidus  growing  on  walls,  banks  and  abun- 
dantly in  the  marl  pits  at  Eaton,  Norwich.  Mr.  Ewing  had  a 
nursery  at  Eaton,  adjoining  the  marl  juts,  and  a branch  nursery 
in  the  Isle  of  Wight.  Mr.  Ewing  brought  seed  of  5.  squalidus 
from  the  Isle  of  Wight  and  introduced  the  plant  into  the  Eaton 
nursery.  Unfortunately  it  could  not  be  determined  whether 
the  seed  came  from  a plant  growing  in  a wild  state  or  from  a 
cultivated  plant.  It  was  brought  to  Eaton  prior  to  1868,  for 
Trimmer,  in  his  Flora  of  Norfolk  (1866)  mentioned  the  plant  as 
growing  on  walls  there.  For  many  years  before  1896,  marl 
was  carted  from  the  Eaton  pits  and  deposited  on  the  roadsides 
in  a large  number  of  the  surrounding  villages  for  use  in  macadam- 
izing the  roads.  On  most  of  these  deposits  I found  S.  squalidus 
subsequently  growing,  but  very  few  of  these  roadside  introduc- 
tions led  to  any  permanent  establishment  of  the  plants  in  such 
habitats. 

G.  E.  Deacon. 

Insect  Visitors  to  Flowers  of  5.  squalidus — The  following 
were  seen  at  flowers  of  wall  ragwort  on  a railway  embankment 
at  Haddiscoe  on  September  1st  ; drone-flies  ( Eristalis  tenax 
and  E.  pertinax),  butterflies  (small  heath,  small  copper,  common 
blue  and  small  cabbage  white),  a humble-bee  (Bombus  prat  ensis), 
a solitary-bee  ( Halictus  sp.)  and  a green-bottle  fly  ( Lucilia  ccesar). 
Honey-bees  in  the  vicinity  were  much  too  busy  at  a patch  of 
wild  mignonette  to  pay  any  attention  to  the  ragwort,  although 
they  are  sometimes  attracted  by  it. 
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West  Norfolk  Plants  in  1943  : By  E.  L.  Swann. — 

Sagina  ciliata  Fr.  was  growing  by  the  side  of  a track  leading 
across  North  Wootton  Heath,  August  22nd.  S.  nodosa  (L.) 
Fenzl.,  var.  glandulosa  Bess.,  previously  unrecorded  from 
Norfolk,  at  least  in  Nicholson’s  “ Flora,”  was  identified 
from  a heathy  field  at  Gay  ton  Thorpe,  July  16th. 

Silene  anglica  L.,  Lychnis  githago  (L.)  Scop.,  Legousia  hybrida 
L.)  Delarbre  and  Linaria  elatine  (L.)  Mill.  With  the  large 
increase  of  arable  land  and  the  turning-up  especially  of 
sandy  and  heathy  places,  there  has  been  a corresponding 
increase  of  arable  weeds,  and  I cite  these  four  instances  of 
plants  now  more  common  in  the  district  than,  say,  three  or 
four  years  ago. 

Lathyrus  nissolia  L.  Several  plants  of  this  somewhat  uncommon 
grass-leaved  vetchling  were  present  on  the  landward  side  of 
the  shingle  pits  at  Snettisham  beach,  July  24th  ; all  had 
set  seeds,  so  that  an  increase  in  the  colony  may  be  hoped  for. 

Potentilla  recta  L.  A large  and  flourishing  colony  of  this 
handsome  alien  was  seen  in  a heathy  field  opposite  a sand- 
crushing plant  at  Bawsey,  in  June.  Its  origin  is  a n^stery. 
Compared  with  P.  hirla  L.,  another  alien,  it  is  a much  taller 
plant  (30 — 100  cm.  as  against  20 — 30  cm.)  and  the  inflore- 
scence bears  many  more  flowers.  Mr.  H.  Dixon  Hewitt  has 
seen  another  colony  near  Thetford. 

Utricularia  intermedia  Hayne.  The  shy  flowering  of  the 
bladderworts,  other  than  U.  vulgaris,  is  well  known.  The 
British  stations  in  which  flowers  of  U.  intermedia  have  been 
recorded  are  remarkably  few,  and  confined  to  Dorset  and 
Norfolk.  W.  G.  Clarke  found  one  flowering  plant  at  Roydon 
Common,  near  King’s  Lynn,  in  July  1910  ; three  others 
were  recorded  from  the  same  place  in  June,  1921,  by  R. 
Gurney.  On  May  25th  this  year  I found  one  plant,  bearing 
one  flower  at  Derby  Fen,  Grimston,  within  a mile  of  the 
Roydon  station.  Derby  Fen  is  particularly  rich  in  un- 
common species  and  now  that  Roydon  Common  is  drying  up 
and  thereby  losing  many  of  its  botanical  treasures,  it  would 
be  worth  trying  to  schedule  this  small  area  as  a nature 
reserve. 
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Carex.  A large  clump  of  the  rather  rare  hybrid  sedge,  X Carex 
axillaris  Good.  (C.  remota  x C.  vulpina ) was  seen  growing 
beside  a dyke  near  the  large  wood  at  Reffley,  where  both  of 
its  parent  species  are  abundant.  The  uncommon  C.  serotina 
Merat  (C.  cederi  auct.)  was  found  on  old  turf-cutting  areas  at 
East  Winch  Common  and  Sugar  Fen,  Leziate.  Good 
colonies  of  C.  diandra  Schrank  were  seen  at  Leziate  Fen,  near 
King’s  Lynn,  and  at  Booton  Common,  in  May. 

Pilularia  globulifera  L.  Dense  growths  of  pillwort  were  present 
intermingled  with  Scirpus  Jluitans  L.  on  Derby  Fen,  in  May. 

. 1 per  a interrupta  Beauv.  This  very  rare  grass  was  found 
growing  from  sand  on  top  of  the  concrete  shelter  walls  of  the 
King’s  Lynn  lire  station,  in  June.  It  has  also  been  noticed 
at  Vincent  Hills,  West  Newton. 

Calamagrostis.  After  much  searching  of  likely  stations,  I found 
C.  epigeios  (L.)  Roth,  at  Snettisham,  in  July.  Although 
this  small-reed  is  supposed  to  be  more  commonly  met  with 
in  Britain  than  C.  canescens  ( lanceolata  Roth),  such  is  not 
the  case  in  west  Norfolk.  The  latter  species  occurs  in 
several  places  here,  and  in  a small  fen  at  Blackborough  End 
near  Middleton  it  is  the  dominant  grass. 

A Rust-Fungus  on  Annual  Nettle — On  April  15th,  1943, 
a plant  of  Urtica  mens  L.  was  found  bearing  yellow  pycnia 
of  a rust  on  one  of  its  leaves,  in  a garden  at  Hellington,  East 
Norfolk.  Only  this  one  leaf  was  affected  among  more  than 
1000  plants  examined.  It  was  expected  that  the  rust  would 
prove  to  be  Puccinia  caricis  (Schum.)  Reb.  which  occurs  on 
the  stinging-nettle  ( Urtica  dioica  L.)  and  has  its  uredo-  and 
teleuto-spores  on  various  sedges.  To  ascertain  whether  this 
was  so,  the  following  experiment  was  carried  out.  On  April 
24th,  dead  leaves  of  the  sedge  Carex  hirta  L.  bearing  plentiful 
teleutospores  of  P.  caricis  were  collected  from  a hedge-bottom 
in  the  vicinity,  where  they  were  in  contact  with  U . dioica 
already  heavily  infected.  The  sedge  leaves  were  draped  about 
a few  plants  in  the  centre  of  a large  colony  of  U.  mens.  On 
May  26th,  50  plants  of  U.  mens  were  bearing  pycnia  within  a 
2-ft.  radius  of  the  infection-centre,  and  a week  later,  ascidia 
were  formed.  Outside  this  radius,  the  many  thousands  of 
young  plants  of  U.  mens  in  other  parts  of  the  garden  were 
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quite  free  from  rust.  It  is  remarkable  that  P.  car  ids  does  not 
seem  to  have  been  found  on  l ' . urens  in  Britain  before  ; a 
possible  explanation  may  be  that  normally  this  nettle  comes  up 
too  late  to  get  infected,  whereas  in  1943  it  was  encouraged  by 
the  warm  weather  of  early  spring  to  germinate  well  before  its 
usual  time  and  plants  less  than  4 weeks  old  were  producing 
flowers  from  the  axils  of  the  second  pair  of  leaves  above  the 
cotyledons  by  April  15th. 

E.  A.  Ellis. 


Fungus  Forays  in  1943 

In  response  to  a suggestion  from  the  British  Mycological 
Society,  a limited  number  of  members  took  part  in  a week-end 
excursion  to  Wheatfen  Broad  on  September  18th  to  19th  and 
another  to  Stratton  Strawless  on  October  21st.  Some  of  the 
more  interesting  species  found  are  given  below.  Altogether, 
83  kinds  of  fungi  and  4 of  mycetozoa  were  identified  on  the 
Wheatfen  foray  and  127  fungi  at  Stratton  Strawless. 

Wheatfen  Broad — 

Clavaria  ineequalis  (Miill.)  Oudl.,  C.  kimzei  Fr.  and  C.  persimilis 
Cotton,  all  growing  among  mosses  and  dead  leaves  in  the  wood. 
Collybia  tuberosa  (Bull.)  hr.  growing  from  sclerotia  in  remains  of  old 
Russula  nigricans.  Epithele  typhce  (Pers.)  Pat.  coating  the  dead  leaf- 
bases  on  stems  of  Carex  riparia.  Naucoria  escharoides  Fr.  springing 
from  dead  leaves  under  alders.  Omphalia  bellies  J ohnst.  growing  in 
clusters  from  standing  stems  of  reeds  in  an  overgrown  dyke  between 
Thack  Marsh  and  Crake’s  Marsh.  Pistillaria  aculeata  Pat.  on  leaf- 
bases  of  Cladium.  Russula  veternosa  Fr.  on  the  ground  under  oaks. 
The  Pyrenomycetes  inch  ded  Gibberella  zees  (Schw.')  Petch  on  Glyceria 
maxima  ; Melanospora  parasitica  Tul.  on  an  entomogenous  fungus 
growing  on  a dead  insect  ; Microsphcera  alni  (Wallr.)  Wint.  on  living 
leaves  of  guelder-rose  ; a Torrubiella  on  dead  spiders  and  Xylaria  long- 
ipes  Nits,  on  fallen  twigs  of  sycamore.  Poorly-developed  specimens 
of  the  green-staining  cup-fungus,  Chlorosplenium  cerugincllum  (Nyl.) 
Karst,  were  present  on  dead  stems  of  meadowsweet.  Among  the 
Coelomycetes,  Melasmia  salicina  Lev.  apud  Tul.  was  seen  on  leaves  of 
Salix  atrocinerea  ; Psammina  bommerics  Rouss.  & Sacc.  on  Phragmites 
(a  new  host)  and  a Cryptomela  resembling  C.  lyphee  Died,  on  Glyceria 
maxima.  Hyphomycetes  included  Isaria  tenuipes  Peck,  growing  from 
buried  moth  pupa;  in  Surlingham  Wood  and  Carr  ; Gibellula  araneartim 
(Schw.)  Syd.  on  dead  spiders,  and  Cephalosporium  subclavatum  Petch 
on  a dead  larva  of  the  round-winged  muslin  moth. 

Stratton  Strawless — There  was  the  usual  fine  displa}r 
of  agarics  in  the  scrub-woods  where  hornbeam  and  birch  were 
the  commonest  trees,  with  a sprinkling  of  sweet  chestnut, 
beech,  oak  and  stumps  of  felled  conifers.  The  following 
Hymenomycetes  and  Gasteromycetes  were  found  (authors  as 
given  in  Carleton  Rea  : British  B.as id iomycctcc)  : — 
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Amanita  mappa,  muscaria  , phalloides , rubescens,  virosa.  Amani- 
topsis  fulva,  vaginata.  Anclrosaceus  androsaceus.  Armillaria  mellea. 
Boletus  chrysenteron,  scaber,  versipellis.  Calocera  cornea,  viscosa. 
Cantharellus  cibarius.  Claudopus  variabilis.  Clavaria  cinerea,  fistu- 
losa,  fu  si  for  mis,  incequalis,  invalii.  Clitocybe  candicans,  clavipes, 
dealbata,  ericetorum,  flaccida,  fragrans,  gallinacea,  nebulans,  odora, 
rivulosa,  suaveolens,  tuba.  Collybia  butyracea,  cirrhata,  maculata, 
tuberosa.  Coniophora  puteana ; Cortinarius  brunneus,  caninus, 

castaneus,  erythropus,  hemitrichus,  obtusus,  rigidus.  Dacryomyces  deli- 
quescens.  Flammula  sapinea.  Galera  hypnorum,  rubiginosa.  Hebeloma 
crustuliniforme , glutinosum,  longicaudum,  mesophceum.  Hygrophorus 
niveus.  Hypholonia  fasciculare,  hydrophilum.  Inocybe  geophylla, 
lanuginella.  Laccaria  laccata  and  var.  amethystina.  Lactarius  blennius, 
cimicarius,  quietus,  rufus,  subdulcis,  torminosus,  turpis,  vietus.  Lepiota 
cinnabarina,  cristata,  procera.  Leptonia  lampropus.  Lycoperdon 
depressum,  perlatum,  pyriforme.  Marasmius  oreades,  peronatus.  Mycena 
capillaris,  cinerella,  elegans,  epipterygia,  galopus,  pura,  sanguinolenta, 
vitilis.  Naucoria  semiorbicularis.  Nolanea  papillata.  Omphalia 
fibula,  striipilea.  Paxillus  atrotomentosus,  involutus.  Pistillaria 
puberula.  Psilocybe  itda.  Russula  cyanoxantha,  emetica,  fallax,  fellea, 
furcata,  nigricans,  ochroleuca,  subfcetens,  vesca,  xerampelina.  Solenia 
anomala.  Sparassis  crispa.  Stereumpurpureum.  Stropharia  ceruginosa. 
Tremellodon  gelatinosum.  Tricholoma  fulvum,  nudum,  portentosum, 
sulphureum.  Tubaria  furfuracea.  Typhula  erythropus,  phacorrhiza. 
The  Discomycetes  included  the  beautiful  Otidea  onotica  (Pers.)  Fuckel. 
The  sterile  mycelium  of  A nthina  flammea  was  plentiful  on  fallen  birch 
leaves. 

E.  A.  Ellis  and  G.  J.  Cooke. 
Insects 

Alder-flies  ( Sialis  lutaria  L.)  emerged  earlier  than  usual 
in  1943  ; the  lirst  seen,  a male,  was  basking  on  a reed  at  Wheat- 
fen  Broad,  on  April  11th. 

Most  kinds  of  Dragonflies  were  on  the  wing  before  their 
usual  time.  Pyrrhosoma  nymphula  was  the  first  to  appear 
(Wheatfen  Broad,  April  30th,  D.  H.  Smith)  and  became 
common  in  the  following  week.  The  earliest  Libellula  quadrim- 
acnlata  was  on  the  wing  at  Wheatfen  on  May  27th. 

Grouse-Locusts  snared  by  Spiders — It  might  have  been 
thought  that  such  powerful  little  jumpers  as  grouse-locusts 
would  not  fall  an  easy  prey  to  spiders  ; therefore  it  seems 
worth  recording  that  two  specimens  of  Tetrix  subulatus  were 
seen  to  leap  into  spiders’  webs  hung  between  grass-stalks  on 
a marsh  wall  at  Hassingham,  September  3rd,  where  they  were 
quickly  seized  and  rolled  in  silk  shrouds  by  the  owners  [Aranea 
foliata). 

Leaf-hoppers — Common  froghoppers  ( Pkilcenus  leucoph- 
thalmus  L.)  reached  the  adult  state  about  a fortnight  sooner 
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than  usual ; several  imagines  were  present  at  Wheatfen  on 
June  14th,  together  with  a few  early  Aplirophora  salicis.  On 
May  20th  man}'-  larvae  of  A . salicis  were  producing  froth 
(“  cuckoo-spit  ”)  on  willow  shoots  near  the  ground  at  Brundall 
and  it  was  noticed  that  hundreds  of  very  small  flies,  including 
some  of  the  smallest  parasitic  hymenoptera,  had  become 
drowned  in  the  froth. 

An  uncommon  Bug- — Two  examples  of  the  rare  and  elusive 
Aradus  depressus  Fab.  were  seen  squatting  on  trunks  of  living 
ash  trees,  accompanied  by  the  bark-ladybirds,  Chilosia  simils, 
in  Surlingham  Wood,  May  13th. 

A hunting-wasp  and  leaf-hoppers- — The  various  kinds  of 
solitary  hunting  wasps  provide  food  in  the  shape  of  insects  and 
spiders,  stored  in  underground  larders,  for  their  young.  Each 
species  usually  confines  its  choice  of  prey  to  a particular  type. 
I have  been  unable  to  find  anjr  reference  to  the  wasp  Hoplisus 
quadrifasciatus  (Fabr.)  taking  adult  leaf-hoppers  for  this 
purpose,  although  closely  allied  species  are  known  to  attack 
the  larvae  and  nymphs  ; therefore  the  following  observation 
is  of  interest.  On  August  15th,  1943,  a female  of  H.  quadri- 
fasciatus was  seen  to  enter  a burrow  it  had  made  in  marshy 
garden  soil  at  Wheatfen  Broad,  carrying  an  imago  of  the 
common  forghopper  ( Philcenus  leucophthalmus  L.).  Upon 
examination  a few  minutes  later,  the  slightly  slanting  burrow 
was  found  to  contain  at  the  bottom  five  of  these  insects,  all 
“ stung  ” into  quiescence,  and  on  the  under-side  of  one  of  these 
the  wasp  had  fastened  a single  egg.  On  the  following  day,  one 
of  the  hoppers  could  still  move  the  hind  tarsi  slightly,  showing 
that  it  had  been  merely  narcotized  and  not  killed  by  the  wasp. 
H.  quadrifasciatus  seems  addicted  to  fenny  localities.  Curtis 
found  it  at  Horning  more  than  a century  ago  ; Bridgman 
recorded  it  from  Brundall  and  Heigham  and  Atmore  regarded 
it  as  common  in  the  King’s  Lynn  district  ; I found  it  visiting 
Angelica  blooms  at  Alderfen  Broad,  August  9th,  1936. 

One  of  the  digger-wasps,  Ammophila  sabulosa  (L.)  seems 
to  be  rather  common  in  sandy  places  in  Norfolk,  both  inland 
and  on  the  coast,  and  should  offer  many  opportunities  for  the 
study  of  its  habits  in  catching  and  burying  its  prey.  In  my 
garden  at  Old  Lakenham  in  1939,  I watched  one  of  these  insects 
drag  a large  green  caterpillar  for  a distance  of  thirty  feet  to  its 
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hole.  In  accomplishing  this  task,  the  wasp  took  an  erratic 
course  through  the  undergrowth  of  crops  and  weeds  and  had  to 
pass  under  a wire  fence  ; at  no  time  did  it  take  wing  to  do  any 
scouting.  On  arrival  at  the  hole  in  some  loose  sandy  ground, 
the  prey  was  relinquished  for  a few  moments  while  the  wasp 
cleared  away  the  obstruction  with  which  it  had  concealed  the 
entrance.  A mmophila  inspected  its  recess,  then  dragged  the 
caterpillar  into  it  ; a pause  ensued  while  no  doubt  an  egg  was 
being  laid,  then  the  insect  emerged  and  proceeded  to  fill  up  the 
hole  with  loose  earth,  which  was  partly  scraped  in  by  the  feet 
and  partly  inserted  with  the  mandibles  ; the  final  closure  was 
effected  by  the  placing  of  a fragment  of  gravel  at  the  top  and 
covering  this  with  fine  dust  scattered  by  actions  resembling 
those  of  a scratching  hen.  The  concealment  was  perfect 
and  the  wasp,  after  a momentary  toilet,  flew  off  to  plan  another 
operation.  These  insects  seem  to  spend  their  lives  in  a territory 
which  they  get  to  know  in  detail ; otherwise  it  would  be  hard 
to  account  for  the  zig-zag  course  taken  along  the  ground  : a 
merely  directional  homing-instinct  would  not  suffice,  and  air 
reconnaissance  did  not  play  a part  in  the  operation  described 
above.  A.  sabulosa  is  at  home  on  the  breck-type  soils  of  Upper 
Hellesdon  and  Drayton  ; a specimen  was  brought  to  me  from 
Mousehold  Heath  in  August,  1943  and  Dr.  G.  E.  Deacon  found 
another  in  his  garden  at  Brundall  on  September  1st ; gardens 
frequently  offer  suitable  conditions  in  the  way  of  broken  soil 
and  consequently  attract  these  useful  insects. 

Skull-cap  sawfly — In  Norfolk  fens,  the  blue  skull-cap  is 
commonly  attacked  by  the  larvae  of  a sawfly,  Athalia  scutellance 
Cam.,  which  is  sometimes  double-brooded.  In  1943  I saw 
hundreds  swarming  over  their  host-plants  in  a damp  hollow  of 
Surlingham  Wood  on  May  13th,  when  one  pair  was  in  cop. 
Full-grown  larvae  were  present  in  July  and  the  flies  were 
common  again  in  August  and  September. 

Salt-marsh  mosquitoes  breeding  inland — In  the  autumn 
of  1943,  great  numbers  of  extremely  vicious  mosquitoes  were 
present  in  the  reed-swamps  and  Glyceria- beds  bordering  the 
river  Yare  at  Wheatfen  and  Strumpshaw.  Members  of  this 
society  suffered  unusual  persecution  while  crossing  the  marshes 
on  their  fungus  foray  of  September  17th,  although  in  previous 
years  I had  never  experienced  trouble  from  mosquitoes  to  any 
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marked  degree  on  these  open  marshes  (the  dominant  local 
mosquito  ( Anopheles  claviger ) keeps  mainly  to  the  woods  and 
carrs).  dhe  marsh  insects  turned  out  to  be  Aedes  detritus 
Haliday , a species  normally  inhabiting  brackish  swamps  near 
the  coast.  \ o account  for  their  presence  in  large  numbers  so 
far  inland,  one  can  only  suggest  that  the  high  tides  of  recent 
winters,  bringing  salt  water  to  Rockland  Broad  and  beyond, 
have  encouraged  this  extension  of  breeding-range.  It  will  be 
interesting  to  see  how  long  the  unwelcome  colonists  can  persist 
in  their  newly-won  territory. 

Feeding  habits  of  a drone-fly— The  behaviour  of  the 
common  drone-fly  ( Eristalis  tenax  L.)  when  visiting  flowers  of 
field-bindweed  at  Upper  Hellesdon  on  August  9th,  seems 
worth  recording.  Several  of  these  insects,  in  bright  sunshine, 
were  calling  at  the  flowers  round  about  mid-day,  and  they 
were  seen  to  be  following  a definite  feeding  ritual.  Each  fly 
first  made  a meal  of  pollen  from  the  anthers,  working  round 
these  in  a circle,  then  took  a dip  at  the  nectaries  at  the  last 
moment  before  passing  on  to  a fresh  blossom  ; this  process  was 
repeated  exactly  each  time.  These  flies  are  in  the  habit  of 
visiting  many  types  of  flowers,  but  whether  the  pollen  is  always 
“ washed  down  ” in  this  way  remains  to  be  discovered.  Hover 
flies  also  are  great  pollen-eaters,  and  their  feeding  methods 
might  be  studied  in  this  connection. 

Fly  v.  Mayfly — During  the  nuptial  flight  of  flies  belonging 
to  the  family  Empidae,  the  female  is  nearly  always  found  to  be 
holding  prey  in  the  form  of  some  other  insect,  previously  caught 
and  passed  to  her  by  the  male.  In  a garden  at  Hellington  on 
May  21st,  1943,  a pair  of  Rhamphomyia  cinerascens  Mg.  was 
observed,  in  which  the  female  was  holding  a mayfly  as  prey. 

Beetle  grubs  damaging  telephone  poles — The  large 
longicorn  beetle  Prionus  coriarius  L.  is  fairly  common  in  the 
upper  Bure  region  of  Norfolk,  where  its  larvae  feed  gregariously 
in  rotten  oak-stumps.  I have  seen  examples  from  Salhouse, 
Hoveton,  Frettenham  and  St.  Faith’s  among  insects  brought 
to  Norwich  Castle  Museum  for  determination  in  recent  years. 
Books  on  forest  entomology  do  not  give  this  species  prominence 
as  a timber  pest  ; its  attacks  seem  to  be  made  chiefly  on  wood 
which  has  already  been  softened  by  some  other  agent  of  decay. 
In  1943,  this  insect  gave  the  telephone  authorities  a spot  of 
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bother  in  Norfolk.  In  March  a pine  stay-block  attached  to 
the  strut  of  a telephone-pole  at  Hautbois  was  found  to  have 
been  rendered  unsafe  by  a large  grub,  which  had  eaten  away  a 
cavity  running  hve  feet  through  the  strut  ; then,  in  November, 
the  rotten  base  of  another  pole  on  the  Hainford-Spixworth 
road  was  found  riddled  by  the  tunnellings  of  similar  larvse  to  a 
depth  of  three  feet  from  ground-level  ; in  both  cases  the  insects 
responsible  for  the  damage  proved  to  be  P.  coriarius. 

Wood-boring  beetle  new  to  Norfolk — A female  of  a rare 
timber-beetle,  Criocephalus  polonicus  Muls.  was  found  in  a 
floor-board  at  Gt.  Yarmouth  in  November,  1942  (P.  E.  Rumbe- 
low).  It  seems  probable  that  this  insect  was  introduced  in 
pine  wood  from  a foreign  source,  though  this  species  occurs 
naturally  in  a few  British  woodlands,  notably  the  New  Forest. 

*Food  of  the  glow-worm  (Lampyris  noctiluca  L.) — The 
most  interesting  account  of  the  glow-worm’s  light-apparatus 
and  way  of  getting  food  is  to  be  discovered  in  the  writings  of 
J.  H.  Fabre.  He  makes  clear  the  method  by  which  this  insect 
bites  snails  and  sends  them  to  sleep  before  making  a meal  of 
them.  Numbers  of  different  kinds  of  snails  are  attacked, 
among  them  the  common  garden  snail  ( Helix  aspcrsa  Mull.), 
though  only  a short  list  of  these  seems  to  have  been  given  in 
books.  At  Wheatfen  Broad  on  May  6th,  1943,  a two-thirds- 
developed  Aricinta  arbustorum  (L.)  was  seen  taken  by  a female 
glow-worm,  and  at  Hassingham  on  September  3rd,  a Succinea 
putris  (L.),  by  a larva. 

^Ladybirds  taking  nectar— Though  plant-lice  make  up 
the  chief  food  of  ladybirds  and  their  larvae,  the  sweet  substance 
of  flowers  is  sometimes  taken  : for  example,  by  Coccinella  7- 
punctata  and  Synharmonia  conglobata  on  Angelica  sylvestris  at 
Strumpshaw  Marsh,  August  30th,  1943,  and  by  C.  7 -punctata 
on  Peuccdanum  sativum  at  Haddiscoe  the  day  after. 

Flowers  visited  by  Bombylius  major  L. — The  furrv-bodied 
bee-fly,  which  hovers  before  flowers  in  the  same  way  as  the 
humming-bird  hawk-moth,  plays  a useful  part  in  the  cross- 
pollination of  early  spring  blossoms.  It  is  attracted  alike 
by  the  violet-blue  trumpets  of  ground-ivy,  the  white  stars  of 
stitchwort  and  the  yellow  heads  of  dandelion  under  the  hedges 
in  April  and  May.  It  must  now  be  included  as  a little  helper 
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in  orchards,  for  in  April,  1943,  it  was  seen  busy  among  the 
apple-blossoms  on  Mr.  H.  Hotblack’s  fruit-farm  at  Hellington. 
It  is  a curious  reflection  on  the  economy  of  Nature,  that  the 
Bombylius,  which  in  its  larval  stages  is  a parasite  on  solitary- 
bees  (not  the  hive-bee),  still  carries  out  the  function  of  pollina- 
tion which  would  have  been  performed  by  its  hosts. 

Insects  caught  by  Rhododendron  : Young  shoots  of 
• Rhododendron  ponticum  L.  in  spring  are  protected  by  a resinous 
gummy  substance,  such  as  one  notices  on  the  familiar  “ stickv 
buds  of  the  horse-chestnut.  On  May  13th,  1943,  in  Surling- 
ham  W ood,  many  insects  were  found  to  have  perished  miserably 
in  the  toils  of  rhododendron  gum,  which  had  the  same  effect  as 
grease-banding  of  a iruit  tree.  Most  of  the  victims  were  small 
flies,  the  largest  found  being  a teneral  scorpion-fly  ( Panorpa 
communis  L.),  numbers  of  which,  with  the  related  P.  germanica, 
were  sitting  about  the  bushes  after  recent  emergence. 

Lepidoptera  Many  kinds  of  butterflies  emerged  earlier 
than  usual  in  Norfolk  in  1943,  encouraged  by  the  exceptional 
spring  warmth,  the  wall  brown  [P.  megera)  was  on  the  wing 
at  Rockland  St.  Mary  and  adjoining  villages  on  May  2nd  ; the 
small  heath  (C . pamphilus)  at  Eaton  and  Surlingham,  May  16th  ; 
ringlet  {A.  hyperanthus)  on  the  Wheatfen  marshes,  June  27th  ; 
green  hairstreak  (C.  rubi ) at  West  Runton  (E.  J.  Waller),  April 
18th  ; small  copper  (L.  phlccas ) at  Hellington,  May  16th 
orange-tip  [E.  cardamines)  at  Eaton  (G.  J.  Cooke),  April  13th  ; 
large  skipper  [0.  venata ) visiting  flowers  of  bugle  at  Wheatfen, 
May  27th. 

1 he  peacock  (N.  io)  and  small  tortoiseshell  ( A . urticce)  did  not 
survive  hibernation  in  large  numbers,  since  many  perished  on 
being  tempted  out  of  doors  prematurely  by  intermittent  sunny 
periods  in  the  winter ; it  is  probable  that  none  of  the  hibernants 
lived  on  beyond  the  first  week  of  May.  Small  tortoiseshells  were 
laying  eggs  on  nettles  at  Hellington,  April  18th  and  butterflies 
from  these  began  to  emerge  on  June  19th  ; caterpillars  of  the 
next  generation  were  full-fed  in  the  same  place  on  July  25th. 
The  single  summer  brood  of  peacocks,  on  the  other  hand,  did 
not  emerge  any  earlier  than  usual ; single  butterflies  were 
noticed  first  on  July  24th  at  Wendling  (A.  H.  Turner)  and 
Bramerton  ; by  the  second  week  of  September  many  were 
seeking  winter  quarters  in  houses. 
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The  comma  ( P . c-album)  came  through  hibernation  in 
small  numbers  ; early  specimens  were  noticed  at  Wheatfen, 
March  14th  and  Eaton  (G.  J.  Cooke),  April  5th.  Insects  of  the 
first  summer  brood  began  to  appear  on  June  1 1th  at  Bramerton, 
but  the  main  emergence  was  in  July  and  August,  when  these 
butterflies  were  reported  from  many  parts  of  the  county,  inclu- 
ding Norwich,  Hellington,  Surlingham,  Hassingham,  Brundall, 
Haddiscoe,  Buxton  Lamas,  Hethersett,  Attleborough,  Thetford, 
and  north  coastal  districts.  Full-fed  caterpillars  were  pupating 
in  the  first  week  of  September  and  a second  emergence  took 
place  at  the  end  of  the  month  ; late  records  included  several 
seen  in  gardens  at  Blakeney  and  Cley,  October  11th  (R.  N. 
Craske),  Ashmanhaugh,  October  10th  (A.  Duffield)  and  Elling- 
ham,  October  29th  (Mrs.  E.  C.  Smith).  A large  Tachinid  fly 
parasitised  some  of  the  comma  caterpillars. 

It  is  to  be  feared  that  the  white  admiral  (L.  Camilla ) may  be 
losing  its  recently-acquired  foothold  in  Norfolk.  The  only 
records  to  hand  for  1943  are  of  a colony  at  Upper  Stoke,  June 
20th  (S.  E.  Hill)  and  at  Wheatfen  Broad  in  July. 

The  large  tortoiseshell  [N.  polychlorus)  is  rarely  seen  in  this 
county,  although  it  is  locally  established  in  Suffolk.  Mr.  A.  C. 
Savin  saw  one  specimen  at  Cromer  in  July  and  Mrs.  E.  C. 
Smith  counted  six  at  Ellingham  Hall  in  August  and  September. 
At  Ellingham,  two  specimens  entered  the  house  in  September, 
apparently  bent  on  hibernation,  but  they  were  found  dead  a 
few  days  later  ; another  came  indoors  on  November  14th,  but 
this  also  died  on  the  following  day. 

The  white-letter  hairstreak  (S.  w-album)  was  reported  in 
great  numbers  in  parts  of  Breckland  in  1943.  One  silver- 
washed  fritillary  {A.  paphia ) was  seen  at  West  Runton  (A.  C. 
Savin),  July  25th  and  small  pearl-bordered  fritillaries  at 
Happisburgh  (M.  D.  Joel,)  July  23rd. 

During  the  war  years,  the  elephant  hawk-moth  ( D . elpenor) 
seems  to  have  become  more  common  than  formerly  in  Norwich, 
where  its  caterpillars  feed  on  rose-bay  willow-herb  ( Epilobium 
angustifolium),  a plant  which  has  spread  widely  on  the  sites  of 
bombed  buildings  in  this  city.  The  year  1943  was  marked  by  a 
great  abundance  of  privet  hawk-moths  (S.  ligustri)  in  many  parts 
of  Norfolk.  A caterpillar  of  the  very  local  alder-moth  ( A crony  da 
alni ) was  found  at  Ashby  St.  Mary  by  Mrs.  Gilbert,  in  July. 
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The  following  notes  deal  with  some  of  the  regular  immigrant 
butterflies  and  moths  which  cannot  normally  maintain  them- 
selves in  the  winter  climate  of  the  British  Isles. 

The  swarms  of  painted  ladies  (V.  cardui ) which  arrived  in 
Devon  and  Cornwall  at  the  end  of  May  and  spread  N.  and  N.E. 
seem  to  have  filtered  into  Norfolk  only  to  an  insignificant 
extent.  One  tattered  specimen  appeared  at  Wendling,  May 
16th  (x\.  H.  Turner)  and  one  was  seen  flying  strongly  eastward 
through  Davey  Place  in  Norwich  on  the  18th.  Faded  insects 
of  this  early  immigration  were  noticed  here  and  there  through- 
out June.  A newly-emerged  specimen  of  the  secondary  brood 
was  observed  at  Attleborough  on  July  15th  (G.  H.  Buncombe), 
but  few  others  were  seen  during  the  rest  of  the  summer  except 
on  the  coast ; M.  D.  Joel  took  several  at  Happisburgh  between 
August  10th  and  16th  and  one  at  Horsey  Mere.  In  September, 
odd  stragglers  were  observed  at  Wheatfen  Broad  and  Horning 
(A.  Duffield). 

Red  admirals  (F.  atalanta ) were  never  common  in  Norfolk 
in  1943.  Of  the  early  immigrants  in  worn  condition,  one  was 
seen  flying  eastward  at  Rockland  St.  Mary,  May  27th  and 
another  at  Hellington,  June  11th.  Insects  of  the  next  brood 
were  flying  here  on  June  19th  (making  northward)  at  Hellington 
and  Wendling  (A.  H.  Turner)  and  odd  specimens  were  seen  at 
widely  scattered  points  during  July  and  August.  Single 
butterflies  flying  strongly  westward  were  noticed  at  Norwich 
Castle,  August  19th  and  Bradeston,  September  5th,  and 
another  in  Norwich  on  September  9th.  A late  specimen  was 
seen  at  Ashmanhaugh,  October  10th  (A.  Duffield). 

Clouded  yellow  (C.  croceus ) : an  exceptionally  early  specimen 
of  this  immigrant  from  North  Africa  was  noticed  at  Gt.  Yar- 
mouth on  May  31st  (P.  E.  Rumbelow),  a fortnight  after  the 
first  arrivals  had  appeared  on  the  south  coast.  Butterflies 
of  the  next  brood  were  reported  from  several  Norfolk  localities 
in  late  summer,  viz.,  two  at  Hargham,  July  25th  (G.  H.  Bun- 
combe), a pair  at  Barton  Broad,  August  18th  and  one  at 
Alderfen  the  following  day  (A.  E.  Ellis),  one  at  Hoveton, 
August  25th  and  one  at  Ashmanhaugh  August  26th  (A.  Duffield), 
others  at  Ellingham  and  Beccles  (Mrs.  E.  C.  Smith)  and  Hing- 
ham  (Mrs.  Nickerson)  the  same  month. 
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Although  no  death’s-head  hawk  moths  appear  to  have  been 
seen  locally,  a few  pupae  were  found  by  potato-pickers  at  East 
Ruston  early  in  October,  showing  that  there  must  have  been 
at  least  a minor  immigration  of  this  species. 

Three  convolvulus  hawk  moths  were  taken  during  the 
season  : one  male  at  Strumpshaw,  July  7th  (G.  E.  Deacon), 
one  at  Hoveton,  September  3rd  (A.  Duffield)  and  the  third  at 
Norwich,  September  16th. 

Mr.  A.  H.  Turner  made  counts  of  silver  Y moths  ( Plusia 
gamma)  at  flowers  in  his  garden  at  Wendling  in  May  ; the 
numbers  fluctuated  as  follows  : 16th  (1),  19th  (8),  20th  (50), 

22nd  (18),  23rd  (8),  25th  (1),  26th  (100),  27th  (10),  30th  (12)  ; 
so  far,  no  special  directional  movement  had  been  noticed,  then, 
on  the  31st  over  300  were  counted,  all  moving  more  or  less  in  a 
definite  line  N.N.E.,  calling  momentarily  at  flowers  of  dame’s- 
violet  ( Hesperis  matronalis)  on  the  way.  lhe  majority  of  the 
moths  were  in  the  worn  and  frayed  condition  common  to  early 
immigrants. 

One  humming-bird  hawk  moth  was  picked  up  dead  at  Paston 
Grammar  School  on  July  20th  (M.  D.  Joel). 

Cabbage-white  butterflies  in  1943 — The  small  white 
(Pieris  rapce  L.)  began  to  appear  in  Norwich  at  the  end  of 
March  and  by  mid-April  was  common  throughout  built-up 
areas  in  East  Anglia  ; it  remained  active  up  to  the  end  of  May, 
after  which  few  were  seen  until  mid- July  when  thousands 
flocked  in  local  gardens.  Its  numbers  diminished  rapidly 
during  August,  and  there  was  only  a slight  emergence  of  a 
further  brood  in  the  autumn.  The  large  white  ( P . brassicce  L.) 
was  first  noticed  on  April  18th  ; only  a few  were  seen  until 
May  19th,  when  there  was  a sudden  increase,  and  mating  was 
observed.  Very  few  were  flying  in  the  Norwich  district  after 
the  first  week  in  June,  and  the  caterpillars  were  not  inordinately 
plentiful.  On  July  29th  vast  swarms  of  the  butterflies  came 
in  from  the  sea  at  Aldeburgh  and  Felixstowe  on  the  Suffolk 
coast,  during  an  anticyclone.  Within  the  next  few  days 
thousands  more  arrived  at  Lowestoft,  flying  to  the  S.W.,  and 
appearing  like  a black  cloud  against  the  rising  sun.  A small 
boy  next  day  found  what  he  described  as  “ a great  ball  ” of 
white  butterflies  clustered  in  a marsh  at  St.  Olaves.  \ orkshire 
and  Lincolnshire  also  received  big  influxes,  the  main  trend  of 
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flight  being  to  the  south  and  west.  No  spectacular  immigration 
was  observed  in  Norfolk  at  this  time,  but  during  the  first  week 
of  August  reports  were  received  from  many  parts  of  the  county 
indicating  that  there  were  local  concentrations  of  these  butter- 
flies one  day,  followed  by  their  disappearance  the  next,  as  they 
moved  farther  inland.  The  evidence  goes  to  show  that  the 
migrants  passed  through  East  Anglia  without  settling  down 
to  lay  eggs  ; in  East  Norfolk  certainly  there  was  little  damage 
done  to  brassica  crops  by  caterpillars  of  the  large  white,  whereas 
in  the  West  of  England  they  assumed  plague  proportions. 
A little  egg-laying  was  observed  here  in  early  August,  but  the 
insects  responsible  may  have  been  of  local  origin. 

From  time  to  time,  people  investigating  the  movements  of 
butterfly  swarms  have  used  various  systems  of  marking  the 
wings  with  spots  of  colour,  by  which  they  might  be  traced  on 
their  journeys.  On  August  21st  this  year,  a female  P.  brassica 
with  its  wings  completely  suffused  with  vermilion  powder  was 
captured  in  Norwich  (W.  Henning).  What  may  have  been 
another  specimen  similarly  marked  had  attracted  attention 
while  flying  southward  down  the  Yare  Valley  at  Thorpe  St. 
Andrew  on  the  previous  day  (A.  E.  Ellis).  Enquiries  among 
British  entomologists  have  failed  to  show  that  the  marking 
was  carried  out  in  this  country. 

E.  A.  E. 

Invertebrates  other  than  Insects 

Gordian  Worms — From  time  to  time  the  curiosity  of 
gardeners  is  excited  by  the  finding  of  slender  horny  thread- 
worms on  the  ground  after  showers  in  summer.  At  Gt. 
Yarmouth  I have  heard  them  called  locally  “ deep-earth 
worms  ’ ’ from  the  belief  that  they  normally  live  below  the  level 
reached  by  the  spade  in  normal  digging.  Nearly  every  year, 
one  or  more  specimens  are  brought  to  Norwich  Museum  and  in 
every  case  the  creature  has  turned  out  to  be  Gordius  aquations 
L.,  the  gordian  worm,  so  named  from  its  habit  of  tying  itself 
into  intricately  coiled  knots.  It  is  an  internal  parasite  of 
insects,  especially  beetles  such  as  the  common  cockchafer, 
which  is  the  reason  why  it  is  not  often  found  at  large  in  the 
earth.  Through  being  able  to  coil  into  a very  small  space,  it 
can  thrive  inside  beetles  of  relatively  small  size.  On  June 
12th,  1943,  a little  girl,  Sylvia  Hook,  found  a black  ground- 
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beetle  in  the  kitchen  sink  in  her  house  in  Norwich,  and  promptly 
squashed  it.  To  her  surprise,  out  of  its  body  came  a full-sized 
gordian  worm,  which  she  brought,  with  the  remains  of  the 
beetle  ( Ophonus  pubescens  Ml.)  to  the  museum  for  identification. 

Leeches  attacking  geese — The  leech  Protoclepsis  tessellata 
Mull.,  of  rare  occurrence  in  Britain,  has  a reputation  on  the 
Continent  for  attacking  wildfowl  as  they  paddle  in  the  water. 
Remarkable  confirmation  of  this  was  obtained  by  Captain 
M.  J.  D.  Cockle  at  Wheatfen  Broad  on  July  10th,  1943,  when  he 
took  100  small  specimens  of  this  leech  from  the  eyes  of  eight 
domestic  geese.  On  July  22nd  I secured  two  specimens  from 
a shady,  duckweed  covered  dyke  in  the  vicinity,  one  of  them 
being  fully  adult  and  determinable  as  P.  tessellata. 

Early  appearance  of  polyzoa — Lophopus  crystallinus 
(Pall.)  came  forth  much  earlier  than  usual  in  the  spring  of  1943  ; 
many  full-grown  polypes  were  found  attached  to  submerged 
roots  and  branches  in  a tidal  dyke  (freshwater)  at  the  sluice 
in  the  south-east  corner  of  Surlingluim  Wood  on  March  14th. 

Alder  leaf-galls — The  little  red  excrescences  dotted  about 
over  the  surface  of  alder  leaves  are  produced  by  mites  Eriophyes 
Icevis  Nal.  In  1943  the  early  development  of  foliage  was 
followed  by  a correspondingly  hastened  activity  on  the  part 
of  the  gall-mites,  and  at  Wheatfen,  by  May  6th,  the  mite-larvae 
had  produced  quite  a number  of  galls. 

Snails  of  clay  land — The  snail  Azeca  goodalli  (Fer.)  appears 
to  be  absent  from  the  greater  part  of  Norfolk  and  has  hitherto 
been  known  from  only  one  locality  in  this  county.  In  1943, 
it  turned  up  among  shells  washed  out  of  the  banks  of  a land- 
drain,  near  its  source  in  the  boulder-clay  area  at  \Y acton. 
The  species  associated  with  it  were  Cochlicopa  lubrica,  Ena 
obscura,  Clausilia  rugosa,  Gonyodiscus  rotundatus,  Retinella 
nitidula,  Hdicella  ( Candidula ) gigaxii,  Monacha  cantiana, 
Trichia  hispida,  Trichia  striolata,  Cepxa  nemoralis,  Cepcea  hor- 
tensis  and  Helix  aspersa.  £,  A.  E. 


Mammals 

The  harvest-mouse  in  Norfolk — Mechanised  agriculture 
has  brought  about  the  disappearance  of  the  harvest  mouse 
from  most  of  the  corn  lands  in  this  county.  This  attractive 
little  mammal  is  now  almost  confined  to  its  natural  home 
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in  the  reed-swamps  of  our  river- valleys.  In  1943,  1 came 
upon  several  of  its  beautifully-woven  nests  at  Wheatfen, 
Strumpshaw  and  Hassingham  ; two  of  these  were  formed  of 
sedge  leaves,  one  of  reed  and  one  of  the  grass  Glyceria  maxima. 
I picked  up  one  of  the  mice  on  a marsh  trackway  near  Hassing- 
ham Broad  in  September  ; as  usual,  many  parasitic  mites 
were  present  in  the  fur,  but  no  Mallophaga.  £ ^ £ 

Geology 

Fossils  of  erratic  chalk  in  n.e.  Norfolk — In  1942  my  wife 
followed  up  the  indications  given  in  my  paper  “ On  correlation 
of  some  of  the  Norfolk  exposures  of  chalk  with  Belemnitella 
rmicronata,”  p.  15,  of  chalk  at  the  " Chalk  Pit  Farm,  Giming- 
ham  ” (which  should  have  been  described  as  Lime  Kiln  Farm, 
Southrepps).  She  was  able  to  get  me  chalk  from  this  point, 
and  from  a more  recent  kiln  and  two  bomb  craters  on  Painters 
Farm,  all  of  which  is  assumed  to  be  erratic.  The  Lime  Kiln 
Farm  exposure  (1)  yielded  the  following  fossils  : B our gueticr inns, 
Echinocorys  (fragments),  Inoceramus  (fragments),  Porosphcera 
globularis  and  Iietispinopora.  The  more  recent  kiln  marked 
on  the  Ordnance  6"  sheet  as  an  excavation  (2),  yielded  Belemni- 
tella (short  and  slender),  Cidaris,  Echinocorys  (fragments), 
Inoceramus  (fragments),  Pycinaster  magnificus  Spen.,  Crania 
(3)  and  asteroids.  Crania  is  a very  interesting  genus  to  find 
represented  here,  as  the  ribbed  forms  up  to  the  zone  of  Actino- 
camas  quadratus  are  all  identified  as  C.  ignabergensis  Retz., 
while  in  the  zone  of  B.  mucronata  there  appears  to  be  a pro- 
gressive enlargement  of  the  shell  and  a widening  of  its  ribs 
through  the  Trimingham  form  up  to  C.  costata  Sow.  For  the 
Trimingham  form,  trimensis  would  be  an  appropriate  specific 
name.  In  the  absence  of  figures  and  descriptions  it  is  difficult 
to  be  sure  what  Rowe  meant  by  Crania  ignabergensis,  var. 
striata.  The  chalk  thrown  up  from  the  bomb  craters  (3) 
yielded  only  fragments.  The  Southrepps  specimens  will  be 
placed  in  the  Mundesley  Institute. 

The  Polyzoon  recorded  from  an  erratic  near  Overstrand 
church,  on  the  same  page  of  the  paper  mentioned  at  the  begin- 
ning of  this  note,  is  now  known  to  be  Flustrellaria  ( Membrani - 
pora)  griffithi  Bryd.,  a species  with  a long  range.  The  specimen 
is  now  in  Norwich  Castle  Museum. 


R.  M.  Brydone,  f.g.s. 
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OBITUARY. 

HARRY  EDWARD  HURRELL,  F.R.M.S. 

Mr.  H.  E.  Hurrell,  who  died  at  Boscombe  aged  85  on  February 
16th,  1942,  had  been  for  many  years  the  doyen  of  microscopists 
in  his  native  Norfolk.  At  the  time  of  his  death  he  was  President 
of  the  Gt.  Yarmouth  Naturalists’  Society  and  President-elect 
of  the  N.  and  N.  Naturalists’  Society,  and  had  been  for  long 
an  active  member  of  the  Quekett  Microscopical  Club,  a Fellow 
of  the  Royal  Microscopical  Society  and  an  Associate  of  the 
Marine  Biological  Association. 

Born  at  Norwich,  he  was  educated  at  the  school  connected 
with  Carrow  Works.  He  owed  his  introduction  to  microscopic 
life  to  Octavius  Corder,  the  Norwich  chemist,  for  whom  he 
worked  as  a laboratory  assistant  at  the  age  of  12.  After  spend- 
ing some  time  as  a “ printer’s  devil  ” at  Fletcher’s  in  Norwich, 
he  joined  the  clerical  staff  of  the  Norfolk  News  Company  in 
1879.  Two  years  later,  he  was  sent  to  Yarmouth  to  establish 
a branch  office,  of  which  he  remained  manager  for  53  years. 
In  a very  busy  life,  he  managed  to  devote  considerable  time 
to  the  study  of  the  microscopic  plants  and  animals  in  the 
waterways  of  east  Norfolk,  concentrating  especially  on  polyzoa 
and  rotifers.  These  interests  were  fostered  by  his  early 
friendship  with  most  of  the  leading  workers  in  these  fields, 
notably  Charles  Rousselet  and  David  L.  Bryce.  At  the  same 
time,  he  achieved  a high  standard  of  excellence  in  the  technique 
of  making  microscopic  preparations,  covering  almost  the  whole 
range  of  botanical  and  zoological  material  ; here  again  he  was 
assisted  by  a great  pioneer,  Abraham  Flatters,  and  to  the  end 
of  his  life  kept  abreast  of  the  latest  developments  in  fixing  and 
staining  microscopic  objects.  His  beautiful  preparations  were 
a feature  of  many  of  the  soirees  held  by  the  Quekett  Club  and 
the  R.M.S.  in  London,  and  in  recent  years  his  displays  at 
meetings  of  Yarmouth  naturalists  aroused  fresh  interest  in 
microscopy  in  that  town. 
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He  took  a leading  part  in  local  scientitic  activities,  both 
in  the  field  and  lecture  room,  and  contributed  to  the  entertain- 
ment of  the  British  Association,  the  S.E.  Union  of  Scientific 
Societies  and  similar  bodies  during  their  visits  to  Norfolk. 
He  corresponded  with  the  keenest  students  of  freshwater 
polyzoa  and  rotifera  in  Europe  and  America  and  was  generous 
in  supplying  his  superb  specimens  to  other  workers  and  to 
museums.  He  contributed  papers  on  his  special  subjects  to 
American  and  British  journals  of  microscopy,  and  these  reveal 
his  enterprise  in  the  search  for  little-known  forms  and  the 
success  of  his  methods  in  rearing  and  manipulating  them  in  his 
pond-life  laboratory.  He  never  had  enough  leisure  for  con- 
tinuing these  researches  to  the  extent  possible  for  a professional 
biologist,  but  he  encouraged  many  a young  student  to  embark 
upon  such  a career.  As  a true  naturalist  he  liked  always  to 
share  his  discoveries  and  delighted  to  bring  others  into  the  fold. 

With  his  wife,  he  took  an  active  part  in  the  musical  life  of 
Yarmouth  and  Norwich.  He  was  a member  of  the  Norwich 
Festival  chorus  for  many  years,  secretary  of  the  Yarmouth 
Orchestral  Society,  a cornet-player  in  the  orchestra  of  the 
Musical  Society  and  for  40  years  choirmaster  of  the  King 
Street  Congregational  Church  at  Yarmouth.  Music  and 
science  were  oddly  combined  when  he  used  to  practise  the 
bassoon  in  a corner  of  his  laboratory,  among  the  microscopes 
and  aquaria,  the  books  and  the  bottles. 

In  the  days  of  Norfolk’s  great  field-naturalist,  A.  H. 
Patterson  (“  John  Knowlittle  ”),  Mr.  Hurrell  was  “ Harry 
Knowless  ” and  when  they  both  discoursed  on  natural  history 
topics  in  the  Eastern  Daily  Press  there  ensued  some  of  the  most 
delightful  correspondence  of  this  kind  that  ever  appeared  in 
those  columns. 

In  accordance  with  Mr.  Hurrell’s  wishes,  many  of  his  best 
slides  and  other  preparations  of  polyzoa,  rotifera,  etc.,  together 
with  the  relevant  literature,  have  been  placed  in  Norwich 
Castle  Museum,  for  use  in  the  “ Norfolk  Room  ” in  which  he 
took  a keen  interest. 


E.  A.  Eli.is. 
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ALICE  MARY  GELDART,  F.L.S. 

Miss  A.  M.  Geldart  died  at  2,  Cotman  Road,  Thorpe,  on  May 
4th,  1942,  in  the  house  where  she  was  born  and  which  had 
remained  her  home  for  80  years.  She  was  the  daughter  of 
H.  D.  Geldart,  an  original  member  of  this  Society  and  the 
mainstay  of  Norfolk  botany  during  the  latter  part  of  the  19th 
century.  Miss  Geldart  became  interested  in  plants  at  an  early 
age  and  after  her  father’s  death  in  1902,  added  to  his  valuable 
herbarium.  In  a house  with  a fine  botanical  library  and  busy 
with  the  comings  and  goings  of  botanists  from  far  and  near, 
she  became  absorbed  in  the  historical  aspect  of  the  subject  ; the 
human  side  interested  her  perhaps  even  more  than  the  plants. 
This  is  exemplified  by  her  rich  portrayal  of  the  days  and  doings 
of  Sir  J.  E.  Smith,  the  Hookers  and  their  contemporaries 
among  Norfolk  botanists,  which  were  the  subjects  of  her 
presidential  addresses  to  this  Society  in  1914  and  1931.  In  her 
youth  she  met  and  talked  with  people  such  as  Hampden  Glass- 
poole,  Frederic  Kitton,  Thomas  Brightwell,  Clement  Reid  and 
Colonel  Fielden,  the  outstanding  makers  of  botanical  history, 
who  had  connections  with  Norfolk  at  that  period.  Later,  she 
maintained  contact  with  Arthur  Bennett,  E.  F.  Linton  and 
indeed  became  acquainted  with  nearly  every  British  botanist  of 
note  in  her  lifetime.  As  a child  she  remembered  the  occasion 
of  the  British  Association’s  visit  to  Norwich  in  1868,  when  the 
great  plant  pathologist  M.  J.  Berkeley  stayed  at  her  father’s 
house.  When  the  Association  came  once  again  to  the  city  in 
1935,  she  planned  the  memorable  botanical  excursions,  the 
success  of  which  was  due  to  her  characteristic  zest  and  thorough- 
ness. In  1939  she  was  elected  a Fellow  of  the  Linnean  Society 
of  London,  an  honour  entirely  suited  to  her  exceptional  achieve- 
ments and  her  family’s  history. 

Her  interests  included  Egyptology,  water-colour  painting, 
leather,  metal  and  wood- work,  chess  and  gardening.  She  gave 
much  time  to  parochial  work,  was  a president  of  the  Norfolk  and 
Norwich  Library,  and  was  for  many  years  a violinist  in  the 
Norwich  Philharmonic  orchestra. 

Miss  Geldart  joined  this  Society  in  1903,  served  on  its  com- 
mittees a great  many  times  and  became  its  first  woman 
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president.  From  1930  to  1935  she  edited  the  “ Transactions  " 
and  was  made  an  honorary  member  in  1941  in  appreciation  of 
her  many  services. 

Her  father’s  herbarium,  the  finest  ever  formed  in  Norfolk  and 
containing  many  historic  specimens,  has  been  given  by  the 
family  to  Norwich  Castle  Museum. 

E.  A.  Ellis. 


REGINALD  MARR  BRYDONE,  F.G.S. 

Mr.  R.  M.  Brydone,  who  died  at  Mundesley  on  August  6th, 
1943,  aged  70,  was  attracted  to  the  study  of  geology,  while  a 
boy  at  Winchester  College,  by  the  influence  of  the  late  Mr. 
Charles  Griffith.  After  leaving  Winchester  he  went  on  geologi- 
cal expeditions  with  Mr.  Griffith  in  Hampshire,  and  the  results 
of  these  journeys  were  published  in  The  Stratigraphy  of  the  Chalk 
of  Hants  (1912),  Notes  on  new  or  imperfectly  known  Chalk 
Polyzoa  ” (Geol.  Mag.,  1909  onward)  and  other  papers.  He  was 
elected  to  a classical  scholarship  at  New  College  and  obtained  a 
first-class  degree  in  Classics  and  Natural  Science.  Subsequently 
he  received  first-class  honours  in  the  examination  when 
admitted  as  a solicitor,  and  his  geological  studies  were  continued 
in  his  scanty  leisure  time.  Nearly  all  important  exposures  of 
chalk  in  south  and  east  England  received  his  attention  at 
some  time  and  the  thousands  of  cretaceous  fossils,  carefully 
stratified,  which  he  has  placed  in  the  chief  museums  of  the 
areas  concerned,  bear  witness  to  his  assiduous  field-work.  In 
Norfolk,  he  made  an  epic  study  of  the  Trimingham  chalk,  the 
only  example  remaining  of  the  end-phase  of  the  cretaceous 
period,  and  from  1900  until  the  end  of  his  life  he  continued  to 
publish  observations  on  this  zone,  which  perhaps  interested 
him  above  all  others.  While  most  of  his  contributions  to 
Geology  have  appeared  in  the  Geological  Magazine  and  the 
Quarterly  Journal  of  the  Geological  Society,  our  own  Transactions 
contain  articles  by  him  on  “ The  Norwich  Chalk  ” (XIII,  47), 
“The  course  of  Marsupites  and  Uintacrinus  across  Norfolk  ’’ 
(XIII,  115)  and  “ The  zone  of  granulated  Actinocamax  in  East 
Anglia  ” (XIII,  285). 
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During  his  long  illness  in  retirement  at  Mundesley,  Mr. 
Brydone  devoted  his  energies  to  the  sorting  out  and  placing 
of  his  valuable  specimens  in  the  museums  of  Norwich,  Cambridge 
and  Ipswich,  where  they  will  remain  an  indispensable  source 
of  reference  to  geologists  of  the  future.  In  carrying  out  this 
dispersal,  the  perfect  consummation  of  a life's  work,  he  had 
the  untiring  help  of  Mrs.  Brydone,  who,  with  their  daughter, 
remains  in  Norfolk. 

E.  A.  Ellis. 


H.  F.  WITHERBY. 

It  would  be  impossible  to  exaggerate  the  loss  to  Ornithology 
sustained  by  the  death  on  December  11th,  1943,  of  Harry 
Forbes  Witherby. 

Founder  and  editor  of  the  monthly  journal  “ British  Birds,” 
originator  and  organizer  of  the  British  bird-ringing  scheme, 
editor  and  chief  author  of  the  “ Practical  Handbook  of  British 
Birds  ” and  of  the  later  and  more  comprehensive  “ Handbook,” 
he  had  established  an  authority  and  reputation  amongst  his 
fellow  workers  unequalled,  I believe,  by  any  British  Ornitho- 
logist either  of  the  present  day  or  in  the  past. 

This  unique  position  was  attained  by  no  means  solely  through 
his  wide  and  extensive  knowledge  of  his  subject  and  the  many 
valuable  contributions  which  he  made  to  it,  but  almost  equally 
perhaps  by  his  great  personality,  personal  charm  and  extra- 
ordinary accessibility.  He  was  the  fountain  head  of  knowledge 
to  whom  all  and  sundry  interested  in  birds  could,  and  did, 
apply  for  a solution  of  their  problems,  and  nothing  could 
exceed  the  care  and  patience  which  he  gave  to  replying  to 
these  often  unknown  correspondents. 

Witherby  paid  a number  of  visits  to  Norfolk,  the  last,  in  the 
spring  of  1943,  being  memorable  for  his  having  been  shown, 
much  to  his  delight,  a record  number  of  Marsh  Harriers’ 
nests  in  the  day.  He  was  president  of  the  Norfolk  and  Norwich 
Naturalists  Society  in  1928-29,  and  was  a life  member  of  the 
Norfolk  Naturalists  Trust. 

To  the  writer  the  loss  of  Harry  Witherby  is  not  only  that  of 
the  greatest  ornithologist  of  his  generation,  but  also  of  a valued 
personal  friend  of  many  years  standing. 


B.  B.  Riviere. 


MEMBERSHIP. 


The  Society  consists  of  two  classes  of  Members,  viz.,  Ordinary 
and  Honorary  Members. 

Ordinary  Members  may  be  proposed  and  elected  at  any 
meeting  of  the  Society.  The  Annual  Subscription  is  10s., 
payable  in  advance  on  election,  subsequent  subscriptions 
becoming  due  on  the  last  Tuesday  in  March  annually. 
This  subscription  may  be  compounded  for  by  a single 
payment  of  £8. 

Ladies  and  Gentlemen  distinguished  for  their  attainments 
in  Natural  Science,  or  who  have  rendered  valuable  services  to 
the  Society,  may  be  nominated  by  the  General  Committee  as 
Honorary  Members,  and  elected  by  a show  of  hands  at  the 
next  meeting  of  the  Society.  Such  Honorary  Members  have  all 
the  privileges  of  Ordinary  Members. 
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SALE  OF  TRANSACTIONS. 

Copies  of  past  issues  of  this  Society’s  Transactions  may  be 
obtained  upon  application  to  the  Assistant  Secretary,  c/o  The 
Castle  Museum,  Norwich,  at  the  following  rates  : — 

All  parts  of  the  current  volume  will  remain  at  full  publication 
price  (10  shillings),  and  thereafter  be  obtainable  at  2s.  6d.  for 
each  part,  save  that  no  part  shall  be  sold  at  the  reduced  rate 
until  three  years  after  publication.  The  Society’s  stocks  of 
early  numbers  have  been  drastically  reduced  recently  and 
some  parts  are  out  of  print  (chiefly  in  Volumes  1 to  8.) 
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